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Ip-dl.?". PREFACE. 



This Hand-Book of Surgical Operations has been prepared at 
the suggestion of several professional friends, who early entered 
the medical staff of the Volunteer Army. It was alleged that 
the military surgeon of this country had no small and convenient 
work suitable for a pocket companion, containing the details of 
the more common as well as the important operations in sur- 
gery. He must either encumber himself with the large 
treatises on general ^and operative surgery, or rely upon his 
unaided memory in the emergencies of the service. 

In its scope the work is limited to those branches of operative 
surgery which are of the most importance to the military sur- 
geon. This was deemed advisable, in order to render the volume 
as convenient and portable as possible. Within these limits the 
constant effort has been to embrace the greatest number of sub- 
jects, to arrange them in the best form for reference, and to give 
the largest amount of practical details, anatomical and opera- 
tive. 

As the value of such a work is much enhanced by engrav- 
ings, care has been taken to illustrate every subject to the fullest 
extent. For this purpose works on operative surgery have been 
largely consulted, and such illustrations selected as were deemed 
most valuable. To avoid frequent repetitions, no mention is 
mad^ in the text of the source from which they have been 
derived, and this occasion is taken to make proper acknow- 
ledgment. In the chapter on Minor Surgery, the illustrations 
are copied from English surgical treatises, S^dillot's Traits 
de Med, Operat,^ and Jamain's Mantiel de Petit CV.\t^\ "^^ 
illustrations of the Operationa on Ai\«ne^ «t^ ^xwxi'^^SS^«2N»V^' 
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cit) and Ga^rin's EUm, de Chir. Operat. ; in the chapter on 
Amputations, the illustrations are from English works, viz. 
Skey, Fergusson, Liston, Quthrie, and Druitt, and from Gu6rin 
{op, cit\ Chassaignart's TraiU Cliniqvs et Pratique des Operas 
tions OhirurgicaleSj Sfc, and Bernard and Huette's IHustrated 
Manual of Operative Surgery and Surgical Anatomy ; in the 
chapter on Resections, the illustrations of operations are from 
Chassaignac (op, cit,)j Guthrie, Heyfelder's Operationslehre und 
Statistic der Besectionen^ Erichsen, and Bernard and Huette (op. 
cit^. The illufltntions of instruments through the volume have 
been selected bj l^mann <fe Co., and Wade <fe Ford, Instrument 
Makers, of thia city, and generally represent the latest improve- 
ments. 

Although this work is limited, as stated above, yet the sub- 
jects treated are, with the exception of gunshot Wounds, such 
as constantly engage the attention of the surgeon in civil! and 
hospital practice, and it is believed that it will prove to this 
class of practitioners a useful and acceptable aid to the memory. 
To the students of Operative Surgery, it presents in. sufficient 
detail for the purposes of study and practice, the methods of 
performing the ordinary operations in Surgery. 
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)PERATIVE SURG-ER"! 



CHAPTER I. 
MINOR SURGERY. 

IRBTBCnENTS . 

Poelcet Coae. — Pocket cases are of Tarioos Bizes, accordiiie to 
the number and kind of instramenta which they contain. They 
may be divided ialo, Ist The complete; and 2d. The select casa. 
The complete case usually contains the following instrumenta, 
arranged in four folds : — Alargeftod small scalpel; astraight and 
curved scissors; an artery, dissecting, and dressing forceps ; a shatp 
and prohe-pointed bistoury ; tenaculum ; an abscess, gum, and 
common lancet; an eiploring and seton needle ; spatula; probes; 
director; male and female catheter ; surgeon's needles. 

Belect cases are made to suit the wishes of individual surgeons, 
and generally contain a Umit^ number of instmmentA in a com- 

Sact form. The case may conaiBt of several folds, or a single fold, 
he following select cases of well known Burgeons are now much 
used, and may be ^yen as illostratioDS: — 

Omttatt If Dr. Wmard Partv'i Ptettt Oatt, ef (vu iWd*.— One •aJpcl u>d 
UuDl toumTTi nirliis ba«t ; DUB tanotomj knife, jui4 uniJl CDrred bl>(Durr, iprioir 
b*ck^ «H ^UD niKflt ud kii>c]ntiiin» doubts fr^nc iHieli ; oiu 
nitrHArflr probe* ; one BUver dLnetor^ kia nrlerj lbrceH;fnM 
euuttl b«U«r; ■MdlKdk,ilh>arvba iu pocksl oflbld. Dim 



euutti twUv; me^lM dk, •Urar vba iu 
low t«> ud m Mr ladu wlilA. 

"" '^ — — ' — * — \\ one Balpet uid blnDiblstoorj. eprliig;bw^; abeleDfr 
B^ qirlnc iHck: — ■■— "- — ' — - — ■ — ■- - 



ro ud 1 klf bieliee vide. 



— pdr Rnlglil HlHon : ute arteiT faRHjia ; ob* Mrs 
»Uk. nod >Uv«T viie Ib tlie poekeL DlmeadvBik Ato 



Ob* Ibsb Ho^d ; sn mil ioIikI ; ■»• vleiT bncp* ; oae baltdivfencpa; oh 
■BTtod tfSnno; \m% ill— iIbi flminiie , eoa ■■offl e ; oa* um-pofBied bleunn ; oa« 
pnb»«i«BldlililaBiT; OH kw pnfa»«auud M<«aiT: DM etntftii oAwn; CM 
kiMKlMon: OMU-corrad «■•■•»; oM ewd liMt; ax t«— tolnmi «■> ■•«•- 
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The pocket case of the surgeons o 
fcllowing ioHtrumeDtH: — 



the U. S, Navy oontaina the 



A case may be selected which contains all the instramenta ordi- 
narily required in every-day practice, and which occupiea ao httle 
space in the pocket as to become 
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companion without 
the slighteet inconvenience. The 
author has prepared a case which 
oontaina in a single fold (Fig. 1) 
the following instnuaentt; — 

One Eualpal iDd Bmall ahirp blalcpmr, 
npring back^ om gnm lancet ^d praoe 

Bjid pnibna; nan pair atldeulBry ^roepe; 

in thtt pocket of the cue. IMmecdlDiu, 
four lacheB Umg, one Incli sDd s luklf olds. 

« contains a variety of iastrumeots 
BufEcient for any emergency ia practice. A well appointed case 
should have inatrmnentafor amputating; for trephining ; for hernia; 
for Uthotomy, etc., etc. Tarioua general caaefl are now in uee, 
manufactured by instrument maltera according to the plana of differ- 
ent aurgeoaa. The following are given in illuatration : — 

(bnttali of Dr. Jaunt X. Weo^i Aural QperaUng £taw(FIg, I).— Om longunpn- 
UUag knlAi ; DM nUUng ; aait einjslu knldi ; ana luga unpnUIlDgHw ; on* unpntUlDg 
and MphlnlDg Hiilpel ; mie motUK^ an ; mis pkli Bne bona fonsepa ; ooa tonnu- 

At; OH pair tiepUDH: ona Ha;^ dnll unr ; ana alantor; ona brnalii two mliMr 



The Qeneral 0««e,— This C( 



I 



opentlng Bcalpala; 



Innt ifld DDa ahani bLstoa 
<d1a: ona trtstyfimepa; 



trtaTWH 



bLBtoaiy;o 



oonohlng naedlea, iDa^B^t ud 






Di o/uue, arteen u^ tbi 






tu Tarik.-~Oa3 
Ltling, hudle to 

m 



Maul sonndu, umrW: two bU 

■li tnches wide, [brto Indies i; ... 

Qinimta (if tht Compaet Can of Dr. Wmard 
cAplEal saw; one Tdetacarpnl Baw; out ampiitaUiig 
ahm^; ono imaJI ompuutlug knife; onu Dona furcapa; Qno spring 
foroops; onu arterj foroeps; ddc luge srtdrj fi>roepB; one teiuMjnIum ; 
(net; one trepliipa; dob Hay's saw: one aleyatot; ona brush; thnia buu^i,,., ^..„ 
oorted blsloary. sharp; one cnrrsd blsUrary. prob«; one Cooper's blituory ; onoBde- 
BOrs; ono polypus fE>reep0; one peesary foroeps; ono groored director: two sliver 
probes ; one eye needle ; one strablamns hook ; one B^er'a knife ; one donMe teno' 
tomy kolfo; one hjdmcele trocar; one long enrved trocar: one eiploiiog trocar; 
ona set anenriam needles, Dr. Uott's; two rBtraetorfl; one lithotomy fQrcepe; oM 
grooved fitalf; twoateal sonnds; ona pTabc-polnted LitliDCoin]r knife; two silver mala 

Inehas deep- 

OKUmti i^Sidd OoH nfDr. X^ank B. SomiUim, i^Sbib For£.— One long ampa- 
tatiDf knife; one amputating knife; one catling; two small smpntatJng knives ; on* ^ 
nut«aiipalatv,DnB Urge hit; goabonatbroeiH; one tauaanlain ; one sbort Mstonry, 
aharp; me pair sUda arUif-fbrnps ; Dnupdi boll-dog srterr fomps; snspilr laria 
-J—. . „ _t_ J .__ --Tap,, one long allTarbBlftt 





The regimental Hurgeon in the U. S. Army is prorided with 
B general operating esse, in addition to speeial cases for amputation, 
trephining, and exeection, containing the following instruments: 
^OnsimilltiopiitiUngkiitfb; aOB nuJl wUlag ; Urns btudnirisB ; cms hwidi kilft ; 

■ -■- itul bcniil4L allver, doulile inrTS, Sm. 1 ud S, 8 ud < B ud i, T tai CL 
, HD. ^ 1. — ... v„ a J . . i..fl — rtlTBraUiManiKod^^fl: 




U; >Ui 



II taoglBEi, Soi. i 4 1 a IS ; 
m,B«.1,8,B,T7»,11; two 



aIfaaMn>^a«.S,l^«; 



legoIM 



ThBBurgeonintheD.S.S. is provided with two eases, asfoUowa: 
CASE. No, 1.— Fixrtv CoRmm.-'Zfd. Pitted dlltton, glx, and Noa. from 1 to II, 
-— ' ' ! dllTBr eillielBn, two. Sat, 1 tnd It. f^iptr Owii>m*it«i(.-etoinMli- 
■eif-l^Jeetlng appintni. Lovitr Qnnparlmaiit IPfpir Trayy—Ona pro 
oiu«,ODr<r«d,oiia; tnwHl, aDilibt, Doaiw ind brdroMls •]'i1h|B| ni>; 
lap*, DH ; bona. ■>»■ M mr Sarvv "ttK ea n fa t lt tl v—Stlfpih, Itaur! 
ahuJHpoliitod, oDa; MitoroT, Wiuit-polBtad, dob; aaanr* "- ~- 



eoulitiiig of .—Two ampntMlBg knliei ; c 



OABB'Ho. 9.— J mpmu««iF.— Two amp 

it«B« ftinepa; out lonniiqnDL ' TYtphtn 
bTDih. DtntaL—Tim faro 



ft-epAJil*HI.— Two tDtphlnM ; i 
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Dr. Henry S. Hewitt, brigade surgeon, U. S. Army, has devised a 
" brigade case," containing the following assortment of instruments : 

Foar ampatttUng knives ; two amputating scalpels ; one amputating tenaoulnm ; 
one capital saw; one finger saw; two spiral toarniqaets; two trephines; one Hey's 
saw ; one elevator ; one Liston^s straight bone forceps ; one Isaac's bayonet forceps ; 
two L&er's bone gnawing forceps; one Strohmeyer's stnmp-holdlng forceps; two 
tooth forceps ; two Lfier's artery forceps ; one torsion forceps ; one tbamb forceps ; one 
moose-tooth lorceps : one Strohmeyer's saw ; one saw k dos mobile : one saw guard ; 
one carved rectum trocar ; one straight trocar; one partitioned catheter ; flye silver 
oatheters, 1, 8, 5,7, 9; one silver catheter for prostate, 12 ; one steel staff grooved : 
twelve Englisn flexible catheters ; one Mott^s artery needle ; one right Deschamps* 
artery needle ; one left Deschamps* artery needle; one sharp-pointed straight bis- 
toury ; one probe-pointed straight bistoury ; one probe-pointed curved bistoury : one 
sharp-pointed curved bistony; one hernia bistoury; four scalpels; one tenaculum; 
two double hooks, sharp; two double hooks, blunt: two retractors; one pair ofMus- 
seux^s forceps ; one pair of polypus forceps ; one pair of dressing forceps; one pair of 
heavy straight scissors ; one pair of orcunary straight scissors : one pidr of curved 
scissors; one silver director; one steel director; one Schleswig bullet forceps ; one 
Hamilton's bullet forceps ; two double trachea tubes ; one Lfier's articulated ossopha- 
gustube; one wire suture needle ; two eye needles; one yaccinating scarificator ; one 
Bard rubber four-ounce syrinse ; silver probes, wire, and suture silk. Dimensions — 
length, eighteen inches ; breadth, thirteen and three quarter inches ; depth, two and 
a half inches; weight, nineteen and three-quarter pounds, and with containing leather 
yalise, thirty pounds. It is intended that the exterior case shall be made five inches in 
deptlL the lid to contain two rollers two and a half Inches wide by seven yards long, 
plaoed on end, and lint, cerate, oil, chloroform, and sponges. 
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PositloiM Of tlte Sealpel and Bistoury — ^Authors generally 
describe several different positions in which the cutting instrument 

is held, but they may be reduced to the fol- 
lowing : — 

Position of the Scalpel. — In all ordinal^ ope- 
rations the scalpel is used as a pen (Fig. 3) ; 
or, the handle resting in the palm, is firmly 

f rasped by the thumb and the first and second 
ngers, and lightly supported by the third and 
fourth fingers (Fig. 4). The edge of the blade 
may in either case be turned upwards, and in 
the second position (Fig. 4) the index finger 
.^ may be applied to the back of the blade. By 
a slight depression of the extremity of the 
handle, in the second position, the scalpel 
Fig. 6. ^iU be held very much as the bow of a violin 

"S?: 4^. The £rst position is adapted to mce diaaftctiona and 
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\, the little finger being placed firmly upon the 
adjoining parts to give ateadlasBa ; the eecond position is adopted 
when long inaiaons are required; the edge of the instniment is 
turned upwards in the Grat position for dissection, and in the 
second when it ia deaired to puncture ; the position assumed in 
Fig. 5 is designed for very delicate dissections. 

Posilioji of the Hiidowry. — The bistoury is generally held like a 
pea (Fig. 6), but it may be substi- 
tuted for the scalpel in any of the 
Tsrions positions already given ; 
thus it may be used for penetration 
or incision, ivith the edge of ihe 
blade turned upwards or down- 
wards, forwarda or backwar 
any oi these poation". ; or it may 
bfl emploj^ed on the director (Fig. 
7), in laying open BinnseB, and m 
very minute dissectiorH. 

Inclaton*. — Incisions may be 
made from without inwards, or *^^' •■ 

from within outwards. They ehould generally be made in the con 
of the vessels, nerves, and mus- 
c!ea,andwhen one is above the 
Other the lower should be 
made first. Tboy are divided 
into simple and compound: — 

Simplt Incision.- — This is a 
single inci^on, whether 
straight or curved. It is 
made thus: the ekiu is first 
put on the stretch by the fin- 
gers of the left hand, then 
the scalpel or bistoury, held 
in one of the positions given 
(Figa. 3, 4), is entered z 
ly at right angles to the Bur- 
jace and to a sufficient depth : 
the handle is then depressed 
to an angle of about forty-flve 
degrees, and the ineifion 
mewle of the requisite length ; Fib. T, 

it is completed by again elevating the handle perpendicularly to 
give an abrupt termination. 

Compound Inddom. — -These incisions are of various kinds, and 
consist of the intersection of one or more single incisions. Thus, 
two straight incisions meeting at an acute angle make tbeletterT; 
meeting at right angles they make one of the folWn™.%\«v"^5W.0i-^ 
H, or T, or the crucial if-'-'--" ' »■ ■•»"'" VT,r^=i™i5. trwi ''gs^ ^** 
as to tnoiie an ellipsis c: 




H 
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UNION OF 1¥017NI>S. 

Adhesive Phster, — The edges of wounds may often be so firmly 
maintained in apposition by adhesive strips as to obtain immediate 
union. The plaster should be sufficiently long to reach two tp 
four inches beyond the macgin of the wound, but not to extena 
around the limb ; in its application the sides of the wound should 
be firmly supported, the first end being applied to the most yield- 
ing part In general the straps should not be more than half an 
inch in width, and be applied so close to each other as to firmly 
maintain the edges in apposition. To remove the straps, raise both 
extremities at the same time, and withdraw them equally firom the 
wound itself to avoicl forcibly separating the edges. 

Serrefines, — Slight and superficial wounds may be united by the 

self-closing French forceps, known as serrefines (Fig. 8). 

By pressure on the sides, the teeth separate, and may be 

made to fix themselves upon both lips of the wound, and 

when the pressure is removed they close with sufficient 

firmness to bring the edges of the wound together, and 

maintain them in apposition. 

Sutures. — In the application of the suture the needle and 

Pio'^ 8 *^®*^ *^® employed. The best form of needle for general 

' use is about two inches in length, and straight two-thirds 

of its length, the remaining third being gently curved, with two 

cutting edges (Fig. 9). In some cases a needle curved throughout 

its entire length(Fig. 9) 
will be fbund usefd, as 
where the wound is 
deeply seated; finally, 
the straight needle, 
with sharp point and 
three cuttmg edges, is 
the most serviceaole 
form in wounds on a 
slightly elevated sur- 
fa^. In some deeply- 
seated wounds,a needle 
Fig. 9. with a handle (Fig. 10) 






Fio. 10. 



ith«r fixed or attached by a screw, will answer a better purpose 
W either of those described. 
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Material for Sutures. — The material nsed for autures may be ani- 
mal, vegetable, or metoUia. Of the ^r^, catgat has been most fre- 
quently employed; it has, however, never proved 
rehable. Of the second, silk is almost imireraally 
selected, and still maintains its supremacy as a 
suture Bttd a ligature. What ia known as den- 
tiata' silk, with three threads, ia the beat form. 
Of the (Awvi, the silver wire ia preferred, aa 
combining the least irritating propertiea with 
great flexibility. It may be obtained of differ- 
ent aizea, and the larger should generally be 
preferred, as it ia leas hable to cut the edges of 
the wound. The wire suture may be inaerted 
with the common Burgioal needle, but a needle 
has been devised by 1&. Lister, having a groove 
in the abaft from the eye to the butt, in which 
the wire ia completely buried (Fig, 11), and 
which thus prevents the mass of wire occa- 
1 by its being doubled -upon itself a' '' 




Deedle 



. .„e. Another 
ig the same purpose haa been invented by Mr. Price 



(Tig. 12) which haa two eyes, and a groove on each surface ; the wirfl 
is passed from the lower to the upper, and then doubled and twisted. 

There are various forms of suture, as follows r — 

Interrupted Suture. — A needle of the doaired shape, armed with 
a ligature of the material chosen, is passed from without inwards 
through the right lip of the wound, at a distance from its roargiti, 
varying from a line to one-third of an inch, and being continued, it 
sbonldbepasaed through the left lip from within outwards, eiactly 
opposite the point of insertion in the right. All the sutures should 
be introduced before any ajo tied ; 
the common reef-knot ia then 
made, and the ends cut off closely 
(Fig. 13). 

Continued Suture. — This 
ia that made by the glover, e 
Donaista is paaamg the needle, 
in tha interrupted suture, dis 
nally, and leaving the tbrtad 
interrupted ; it is used in wounds 
of the intestines. 

QuiUed Suture.— In this eutnre 
(Pig, 14) the double thread ia 
sed througli the Ups ol' IW 'woMQi, 
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but at greater distances, and the ends are tied over quills or pieces 
of bougie cut of the proper length. It is used to close deep wounds. 

Twisted Suture. — This suture is made by intro- 
ducing a needle of steel, silver, or other unirri- 
tating metal through the sides of the wound, 
as in the uninterrupted suture, and then twisting 
the thread around the ends in the form of a 
figure-of-eight (Fig. 15), or directly forming an 
ellipse. When several needles are required they 
should all be introduced before the thread is 
Fig. 15. applied^ which should then also take a diagonal 

direction between the pins (Fig. 15) to protect the intervening 
spaces. This suture is employed after operations for hare-hp. 



DRESSINGS. 

The Bandiiffe. — ^Bandages have been employed for uniting, 
dividing, expeUing, retaining, compressing, etc. They are now 
much less used than formerly, being supplanted by other and more 
convenient appliances. They are chiefly employed for retaining 
other dressings and for compression. 

Material. — -The materials employed for bandages are muslin, 
flannel, Unen, calico, or gum elastic cloth. MusUn is generally 
selected of a coarse, unglazed quality. Flannel is useful when if 
is desirable to secure warmth. 

Form. — When the material is selected, it should be cut or torn 
into strips of one, two, or three inches in width, according to the 
part to which it is to be appHed. The bandage may be simple or 

compound ; simple, when it consists of a single 
piece (Fig. 16) ; compound, when it is composed 
of two or more pieces, as in the T bandage (Fig. 
24). It may have a single head (Fig. 16), or a 
double head (Fig. 22). 
Fig. 16. General Rules. — 1. When the bandage is 

applied to a Hmb, especially for compression, it 
should always commence at the extremity, and proceed upwards. 
2. The first turns should be more firmly appUed than those sub- 
sequently, in order to compress the superficial veins from below 
upwards. 3. "No one turn should be more firm than those below, 
otherwise the bandage will act as a ligature to the part. 4. When 
the bandage is applied only to a part of the limb, it should not be 
so tight as to interrupt the venous circulation. 

Application.M—RiipipoctB,teB.SB,ja of the application of the ban- 
dage : — " It should be done quickly, without pain, with ease, and 
with elegance." Take the cylinder in the palm of the right hand, 
and with the thumb and fingers of the lefl, seize the free extremity, 
drawing the roller out six to ten inches between the thumb and fin- 
=»/» of the rifrht hand, the cylinder unrolling in its palm ; place the 
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eatemal surface upou the limb, and retaining it with ttiejirsl and 
iBcond fingers of the left hand, pass the cylinder under the limb, 
aad by the aid of the third and fourth SngBre of the left hand, 
make a turn or two to fis the initial extremity of the bandage. 
In continuing tlie application have hut little of the bandage 
unrolled, keep the cylinder close to the limb, and pass it from 
one hand to the otlwr witliout reaching with the respective hands 
beyond the centre of tie limb. The following special forms of 
bandages require separate consideration : — 

Circidar. — The turns of this bandage pass nearly horizontally 
around portions of the limb, of equal diameter, 
one turn overlapping the other at fixed inter- 
TsJa (Fig. 17). 

Spiral. — This bandage ascends a more or less 
conical portion of the limb, each succeeding 
turn partially overlapping the other. To apply 
the spiral bandage smoothly it is necessary to 
reverse the turns on the more conical parts. 
This ia done as follows: — At tite point where 
the roller ascends the limb so rapidly as to be 
irregularly applied, press the ends of the two 
fore-fingera of the left hand upon the upper 
fourlii of the bandage, and retain it firmly at 
that point; then relaxing the baudage, turn the 
cylinder held between the fingers of the right 
hand, quickly, and completely over, by pro- 
naling the right hand, thus applying the upper auifaCQ in. torn tl 
the hmb (Fig, 18). 





apiea. — i'liia bandage iBQniQeQ 

fi the position of the gT:n.ma 

2* 
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applied on the upper put of Ibe arm and thorax, of the thi^h and 
pelvia, and of the tlmmb. In ^ipljing it to the ^in (F^. 16), 
Btaud in front oT the patient, 
place the initial extfemit; on 
his right aide, and carry the cy- 
linder circolarly around the boaj 
twice^ then carry it downwar<i( 
and around the thigh, paseiiw 
from tlie inside to tiie outside of 
the limb, then npwards around 
tiie body, eroasing the downward 
I turn in tlie groin. - The first 
1 tarn around the thigh ahonld be 
I B8 low as its upper four^ and 
'i| the Bubsequent tnma ehould b»- 
I cend regularly until the requiate 
j^ j^ ' preBsure is attained. The apioa 

K ' may be applied to the shoulder. 

Figv/re-of-Eight. — ^Rus bandage is generally applied about the 
joints. If at the knee, continue tlie bandage of the leg, after it 
has reached the lower border of the joint, hy passing the cylinder 
behind the knee, obhquely across the ham 
to the oppcHiite side of the lirab, arouud 
the thigl^ and downwards again obliquely . 
across the ham to the point of departure; 
each successive turn should overlap the 
other until the knee is oOTOred, or the 
1 object attained. If the figure-of-eight is 
] applied only to the knee (Fig. 20), com- 
' mence with two circular turns around the 
leg juBt below the joint, and then carrv the 
cylinder obliquely upwards across the nam, 
around the~thigh, and again downwards aa 
before described. 

JRe ^M-o! of(ht Fingen. — This is applied 
as follows: — Take a bandage an incn in 
Tie. W width, and commencing at the wrist 

make a circular turn, leaving iree two or 
three inches at the initial extremity (Fig. 21) ; then cross the back 
of the hand diagonally to the root of the finger to be bandaged; 
then along the palmar surface of the finger t« its tip, where the 
spiral commences, with or without reverses according to the shape 
of the finger' when the finger ia covered the bandage should pass 
to the side of the wrist opposite to that where it began, and be tied 
to the initial extremity. If it is required to bandage other fingers, 
instead of tying the two extremities, the bandage should pass 
around the wrist and across the back of the hand to'the root of the 
finger, and be appUed as above described. In this manner all tits 
Sngen may be bfiadaged with a single roller. 
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Double-headed Bandage. — This bandage (Fig. 22) may be applied 
tiie limbs or the head. Is its applicatioa luke the two cylin- 
dera in the hands, 
and placing the I 
outer Borface of tic 
centra] portion upon l' 
the anterior part, ¥ia. S9. 

cany the two cylin- 
ders to the back part and exchange, then 
bring them forward (Fig, 23), and reyerse, 
if necessary. 

The T 5an(iaj?e.— This bandage con- 
siata of the aimple bandage with one 
or two pieces added at right angles (Fig. 
24). It ia employed in the diaeaaes of 
the region of the perineum and anns. 
It is apphed by carrying the horizontal 
portion around the pelvis and firmly 
securing the Tettical strips behind, after 
being passed under the perineum and the 
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The Meeitrrent Bandage. — This ban- 
dage should be five yards long and two 
inches wide; it is applied to the head 
aa follows: — The roller is firat passed 
two or three times around the head in a line running just above 

I the eyebrows, the ears, and below the occipital protuberance ; 
taX, Bt Uie centre of the forehead, the cylinder is reversed and 



carried directly over the head to the circulsr turns behind, where 
it is agun reversed, and carried back to the forehead, overlapping 
the former about one-third, as usual; these reverses Co be con- 
tinued until first one and then the other side of the head is 
covefed; and the whole is completed by two or three firm cironlar 
turns, as at the commencement. The reveraea axft ^ V*i "mS^^s^ 
I tlte fingers of ai 
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Plaster of Paris, — The following description of the method of 
application of this dressing is given by Dr. James L. Little, House 
Surgeon to the New York Hospital : — The limb is first shaven or 
slightly oiled ; a piece of old coarse washed muslin is next selected, 
of a size so that when folded about four thicknesses it is wide 
enough to envelop more than half of the circumference of the 
limb, and long enough to extend firom a little below the under 
surface of the knee to about five inches below, the heeL The 
solution of plaster is then to be prepared. Fine, well dried, white 
plaster should be selected, and, before using, a small portion 
should be mixed with water in a spoon and allowed "to set," 
with a view of ascertaining the length of time requisite for that 
process. If it is over five minutes, a small quantity of common 
salt may be dissolved in the water before adding the plaster. 
The more salt added, the sooner will the plaster " set." • If delay 
be necessary, the addition of a few drops of carpenter's glue or 
mucilage will subserve that end. Equal parts of water and 
plaster are the best proportions. The plaster is sprinkled in the 
water and gradually mixed with it. The cloth, unfolded, is then 
immersed in the solution and well saturated; it is then to.be 
quickly folded as before arranged, and laid on a flat surface, such 
as a board or a table, and smoothed once or twice with the hand 
in order to remove any irregularities of its surface, and then, with 
the help of an assistant, appBed to the posterior surface of the limb. 
The portion extending below the heel is turned up on the sole of 
the foot, and the sides folded over the dorsum and a fold made at 
the ankle on either side, and a roller bandage appHed pretty firmly 
over all. The limb is then to be held in a proper position (exten- 
sion being made, if necessary, by the surgeon), until the plaster 
becomes hard. The time required in preparing the cloth, mixing 
the plaster, and applying the casing to the Umb, need not take 
more than fifteen minutes. After the plaster is firm and the 
bandage removed, there will be a solid plaster of Paris case par- 
tially enveloping the Umb, leaving a portion of its anterior sumce 

exposed to view. If any swelling occurs, eva- 
porating lotions can be applied to the exposed < 
surface, and we can always easily determine the 
relation of the firactured ends. If necessary, an 
anterior splint, made of the same material, can 
be appUed, and then both bound together with 
adhesive plaster, and if desirable a roller bandage 
over all. 

The Four-tailed Bandage. — This consists of a 
piece of muslin, six or eight inches wide, and a yard 
or more in length, torn at either extremity, to 
within three or four inches of the centre. It is applied to the lower 
jaw as follows : the centre being placed over the chin, the upper slips 
are carried back behind the neCk and tied, or crossed and passed 
aaround the forehead once or twice, and secured by pins at the side , 
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the lower strip is paased directly up to the vertex, wtere it is tied, 
or again brought down and tied under the chin (Fig. 25). 

Starch Bandage, — Take common starcii, a Bufficient quantity, 
and boil it in water a few minutea. In its application, 1. Envelop 
the limb with cotton wadding, ao thickly applied as to cover all the 
prominencea and lil! the cavities; 2. Over this apply a roller well 
saturated with the starch ; 3. Along the sidea of the limb apply 
pasteboard splints of proper thickness, soaked in hot water, and 
nicely shaped to the limb ; 4. Repeat the bandage twice, and 
saturate t£e whole with starch, rubbed in with the hands or a 
brush; 5. When the starch is completely dry, cut out a portion of 
its body, and bring the edges together with strong tapes, or leather 
straps with buckles. 

Strapfdio. — Various kinds of plaster are in use, but the common 
adhesive strap is generally preferred. It should always be cut in 
the length of the material, ta prevent the yielding which takes 
place in the width. 

Strapping the BreasL — The straps should he cnt sufficiently loa|f^^ 
to pass from the opposite shoul- ■ 

der, under the breast, to the 
point of starting, and in width 
about two inches; having the 
breast firmly raised, apply tihe' 
end of the strup over the oppo- 
site shoulder, and pass it under 
the breast and axilhe, and over 
the back to the place of depart- 
ure, allowing the ends to over- 
lap {Fig. 26). Each successive 
strap should overlap the preced- 
ing towards the nipple, until the 
required compression or support is attained. 

StTo-pping the Tetlide, — The patient should first be placed in a 
recumbent portion, to relieve venous congestion; then shave the 
hair cleanly Irom the parts; the straps being cut into piecee of one- 
half or two-thirds of on inch in width, and eight or nine inohea 
long, grasp the testicle with the left hand, and compress it firmly 
to the bottom of the scrotum; now pass one strip around the 
gland, at its upper part, aa tightly as it can be borne ; fi'Om this as 
a basis commence and pass the straps vertically around the organ, 
overlapping aUghtly, until it is covered. Mr. C5urling gives the fol- 
lowing directions: — "The patient being placed in the recumbent 
position, with the testicle raised, is to remain there three or four 
mintftes, in order to allow the vessels of the gland to become as 
empty as posdble. The parts are to bo shaved ; and some adhcMve 
plaster or chamois leather mu,st be cut into strips, about three- 
uarters of an inch in width, and eight or nitift unB!llKie.*■ws.^ss«^*>■ 
'he opposite testicle and side ot XW wstoXxQii 'Nwio^t Ss'^ 
the diseased one, so as to teniet 'Aift \\i\e^ass«£Q.''». ^ 
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quite tense, the first strap ie to be placed circularly (Fig. 27) around 
tlte cord, just above the tcBticIo, oa tigiitl; as the patient can bear 
it. A Btrip ol'tint may be placed beneath the 
edge of the plaster to prevent its irritating the 
scrotum. The second etrap is to be placed in 
an opposite direction, from behind forwaJda, 
at the side of the testicle, near the Beptum. 
The third strap is to be applied below the 
first. BO aa partly to overlap it ; and the fourth 
in like manner, internal to the second, and so 
until the straps meet, and the whole of the 
testicle is covered and evenly compressed." 

tint.— The material used for dreemng is for 
the most part lint. It is prepared by scraping 
I linen, or by rsivelling old linen thread by 
threaJi, the French Charpie. It is now found 
in the shops aa jmUfU lint, having one surface 
TiQ. it. fleecy. Lmt is arranged into different forma 

for special purposes : — 

The Compress is a fold of patent lint or muslin, or it may conaiflt 
of several layers, so graduated as to make a conical body. 

The Pkdgei is a piece of patent Ent, shaped to the n^ound, and 
on wMch. ointments are applied. 

I The TWil is a cylinder of lint of any desired length, designed to 

be introduced between lips of wounds to prevent adhesion, or 
into flstulous pasaages. 
AppIlcBtioni of IVater.— The employment of water in sur- 
gery has been most icteEigently discuRsed by M. Amussat, in 
fhis thesis on that subject. We condense the general principles 
of its appKcatiou in practice ffom tlie translation of Prof. Hamil- 
ton. 
I Waier-Dreminiis, — That these may prove useful, and be exempt 

I from the inoonyeniences heretofore urged against them, they must 

(ftdfil the following indications; — 1. They must permit the pus to 
escape freely as fast as it is formed, and to be absorbed by the 
dressings. 2. They must be kept constantly moist. 3. Evapora- 
• tion must be prevented, lest the part Hbould become chilled, or in 
I other words a uniform temperature must be preserved. We have 
j accomplished these several indications by a water dressing, formed 
I of four pieces of different tissues regularly superposed, which pieoea 
I may be called respectively the ai/ter (crible), the absorbent, the 
[ himuctaiit, and the inevaponmt. 

-SCfl«r.— The sifter is a tissue perforated with a great number of 
' holes, to allow llie pus to escape as fast as it is farmed, and to sepa- 
t 'ate the wound trom the substance which, absorbs the purulent 
L utter. Oommon tuEe, with very open tissue, perfectly answera 
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larger and more frequent perforations, or atripa of linen arriaged'l 
in quadrille form, with larger spaces than are uauall; leil. 

AbaoTl>«nt. — Isolation of the wound being obtained, the best 
means of absorbing the pus as l^t as it is formed, are old rags from 
linen or cotton, sufficiently worn; place a disk of proper size, after 
having moistened it with tepid irater, over the sifter. This piece 
of dressing has received the name of absorbent, 

BianettaUon. — The best humectant, or Bubetance for retaining 
moisture, is punk (amadou), prepared without saltpetre or gun- 
powder. This substance, witb. very little volume, abaorba muct 
water, is soft to the touch, and yields its water to the sifter more 
easily than sponge, flannel, hnt, or cotton. 

IiMvaporant or Impermtable Titsue. — To prevent the evaporation 
of the hqmd aa mut£ as possible, the compresses, wet with water, 
must be covered with an imperm-eable tissue. Almost any imper- 
meable tissue will answer the purpose, but it is proper to mention 
that as in the country the meaos are not always so abundant, a 
hog's bladder soaked in oil does very well If we desire to prevent 
the evaporation completely, we must not neglect to make this 
cover larger than the other portions of the dressing, otherwise there 
will be along the borders of tie dressing a elow evaporation, pro- 
ducing a coldneKS, especially in winter. Dressings of the fingers, 
of the great toes, and of &ie penis, ought to be completely enve- 
loped in the impermeable tissue so as to form a sac within which 
tiie moisture shall be rebuned. A piece of intestine, caoutchouc, 
or oiled H'Ht, made into a, sac, aod placed over the member, will 
serve an excellent purpose. An emollieat eSect being that which 
we wish generally to produce, we ordinarily use in these cases 
soft and tepid water at a temper&ture of 64> or 77° F. The liquid 
acquires soon the temperature of the part, especially if the imper- 
meable tissue completely envelops the dressings; but if it does not, 
evaporation occurs, and a sense of chilliness results. 

The time during which the application is to be continued with- 
out renewal, must vary according to the effects which we wish to 
obtain, and according to the state of the parts. If the inflamma- 
tion is active, the dressing should be often renewed, and so also if 
the production of pus is very abundant. In simple cases, however, 
it wil] be sufflcient Xo change the dresang every four or sis hours, 
Wben we wish to discontmue the water-dressing, it must not ba 
done suddenly, but gradually, so aa not to incur the hazard of e 
return of accidenU. We must begin by diminishing the quantity 
of water employed in moistening the dreasiags, and then Uttle by 
little make it cease altogether. 

Compared with other modes of dressing, the water-dressing is 
toflnitely superior to cataplasms. We oi:«erve that in the great 
majority of cases it possesses all their advantages without tfaeii 
inconveniences, and aa it can be easily maintained without being 
diBtorbed, it saves much pain to the patients. 
m^jtnigaUon. — Irrigation is the uniform. &y« cf 
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Amuasat gives the following rules : — ^A sufficiently large vessel, of 
zinc or earthenware, is placed upon ai^elevated piece of furniture, 
near the bed ; an elastic syphon, furnished with a stopcock, guides 
the water from the reservoir upon the tissues. The part under- 
going irrigation is quite insulated by the aid of a gutter, or of 
impermeable cloth so arranged as that the water does not moisten 
the neighboring parts, and escapes freely into a vessel placed near. 
A compress placed upon the member, serves to disperse the water 
uniformly. Ordinarily we adapt to the extremity of the syphon 
tubes, a strip of Hnen divided into bandalets which serve not only 
to direct the liquid, but principally to obviate its dynamic effect. 
Once mounted, this apparatus works of itself, provided that care 
is taken to prevent the vessel from becoming empty, so that the 
flow of water may not be intermittent. We ought also to be 
particular in relation to the cleanhness and especially the tempera- 
ture of the water, which should always be uniform, and not cause 
any disagreeable sensation to the patient. When we wish to 
submit an extensive surface to continued and abundant irrigation, 
we ought to employ an apparatus which discharges its water in 
several streams, rather than one which is furnished with a single 
large conductor. In fact, when the water flows in a large stream 
it becomes warmer as it passes over the tissues, and tiie whole 
surface is not submitted to a uniform temperature. If continued 
irrigations are to be made in any case with cold or iced water, it 
will be best to commence with tepid water, and gradually lower 
the temperature. In pursuance of the principle which we have 
sought to establish, we ought to be exceedingly carefril that the 
temperature of the water is not suddenly changed, and especially 
that its current is not interrupted, for a severe inflammatory 
reaction might result. When it is thought proper to suspend the 
water, its temperature should be graduallv raised, and we ought 
even, as Cloquet advises, to apply it for only a few hours each day 
before withholding it completely. The quantity of water should 
be regulated by the de^ee of inflammation ; that is to say, if it is 
feeble a continued moisture will -suffice ; if very intense, on the 
contrary, the fluid should be poured upon it very rapidly, inundat- 
ing, so to speak, the part, especially if the water used has a tem- 
perature of 64® or 68* F. This hquid placed in contact with the 
tissues subtracts morbid caloric, and the more there is developed, 
the more water should be poured on, taking care, however, that 
the temperature is not too much below the standard of hfealth. 
The irrigation ought to be made not only upon the part wounded, 
but also upon a considerable extent of surface about ; without this 
precaution, serious accidents may occur, in parts supposed to be 
at 'first sound, and when no inflammation is developed at the point 
of injury which is submitted to the action of the water. 

It is difficult to fix the proper duration of irrigations, for it must 
depend upon the nature of the affection, the temperament of the 
pBtlent, the stage, whether acute or chronic, of the malady 
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Those who employ cold or iced water, are in the habit of suspend' I 
ing it when the p&tieQt complaiiiB of a feeling of cold in the pait 
submitted to its action; but we must uot be too bastj, for M. 
Josse tells us "that under these circumstances be had but too often 
seen the indammation reproduced in all its former intensity ;" and 
we have ourselves often Terified the justness of this remark. It 
will be advisable, then, not to suspend the application of the 
water, but groduidly to raise its temperature until the patient no 
longer experiences any disagreeable sensation, and not to change 
the treatment uctil all cliance of inflammation has disappeared. 
When we use tepid water we may continue the irrigation a much 
longer time, since the process of reparation of traumatic lesions 
goes on very regularly under ita influunce. 

Immarnon. — Immersion is the aot of plunging the body, or 
Home portion of it, into a liquid; in a word, it is a bath, either 
general or local This method of applying water is exceedingly 
simple for lesions of the forearos or hand, and for the leg or foot. 
It is only necessary to place near the patient a vessel containing 
water of a mild and agreeable temperature, into which the part 
may he completely plunged. Oare must be taken that the tem- 
perature of the liquid does not sensibly vary, and that it ia 
renewed sufficiently often to keep it clean. In order to determine 
the variations of temperature of the water, so that it may be 
renewed at the proper moment, we should uae a thermometer; 
and for the greater convenience yve may adapt two tubes to the 
bath, the one for the admissioa acd the other for the escape of the 
lluid. As to the position of the part undergoing an immersion, we 
jan only say that we must alwaja hare regard to the escape of the 
pus and the return of the venous blood. Water at 64° or 68° F., 
more or less, is generally preferable to cold water. 

The duration of the immersions must vary much, according to 
the degree, extent, and depth of the inflammation, and it is 
impossible to establish precise rules; nevertheless, they ought to 
be prolonged sufficientJy to insure against a return of the iuflam- 
mation, and then they should be discontinued gradually, replacing 
them at Qrst with water dressings. To avoid the inconvenience of 
absolute confinement of the patient, we may in certain eases, as in 
lesions of the fingers and penis for example, use a pig's bladder or 
a caoutchouc hag, filled with water, iuto which the part may be 
immersed and secured. In the most severe surgical accidents, we 
should commence, if possible, with immersions or irrigations, or 
both, and terminate with water-dressings. 

lu comparing the three principal modes, we observe that the 
luaier-dreMinj, if properly made and oft«n renewed, is generally 
more simple, and more easily applied, than immersion or irrigation ; 
that it has, moreover, the advantnge of taking off at each dressing 
the pus and the stratum formed by a mixture of the purulent mat- 
' E and the substances contained in the water ; the granul 

1 thus kept always red, ic. iTrigcrtumi'aTaOTfc^w*'^ ^H 
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water-dressing, but more difficult, and sometimes even impossible 
to apply. Immersion is more powerful than either, more prompt, 
and in all respects superior whenever it can be properly applied. 



HLaBMORBSAGB. 

Haemorrhage must be guarded against before, and suppressed 
during and after operations. 

Prevention. — Haemorrhage is prevented before operations by con- 
trolling the circulation in the arteries leading to the part. This 
may be accomplished hj Ugating the vessel, as hereafter described, 
or by pressure by the following means : — 

Mantuil Preeewre. — Pressure 
may be made in the course of the 
vessel with the fingers. They 
are to be accurately applied, and 
the artery must be compressed 
steadily against a bone (Fig. 28) ; 
if the &umb is used, it must be 
laid^at upon the vessel; in either 
case the pressure must not be 
relaxed; if the vessel shps from 
the grasp it should be instantly 
compressed again upon the bone 
by the fingers or thumb, but not 
by grasping the limb. The fin- 
gers are best employed in com- 
pression of the brachial, the 
radial, and the ulnar arteries; 
the thumb in compressing the 
abdominal against the vertebrae, 
the extemsl iUac against the 
brim of the pelvis, the femoral against the pubes, or in the upper 
part of the thigh. 

The Key, — ^A common door key is sometimes used, the ring 
being so padded as to make a hard mass. It is chiefly used in com- 
pression of the subclavian above the clavicle. 

Thfi Tbumiquet, — ^The tourniquet is an instrument designed to 
make such pressure over an artery, at some point in its course, as 
to control Ae circulation. There are many varieties, which differ 
principally in the extent to which they affect the venous circula- 
tion. In some, as that of Signorini, pressure is made only at two 
points, the intervening part of the leg being free. The old tourni- 
quet of Petit (Fig. 29), however, has never been surpassed in relia- 
bility. In its application it is usual to put several turns of a roller 
around the limb at the point where it is applied, terminating wit? 
Wig the cylinder of the roller over the artery ; the tournique 
dd now be applied, but the screw should not- be placed ove 
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the cylinder lest the bail roll &om the artery wheo the screw is 
worked. Tke screw being placed at one aide of t^ limb (Fig. 



I 




30), the Htrsp should be buckled tiglitlj, and the screw graduallj 
turned to tlie neceeaarf tighl^ 

linated EandkerAitf. — If a. 
tourniquet is not at hand, as in 
tnilitorf practice, and the fingers 
cannot be used, a handkerchief 
.or cord cast around the limb and 
tied, may he sufficiently twisted 
with a stick to answer the pur- 
pose. In the Prussian service, 
simple tourniquets, without a 
pad, anduonsistineof only astrap / 
and buckle to hmd it, as in the 
upper figure (Fig. 31), are sup- 
plied to the troops in great num- 
bers, and answer an admirable 

purpose. A more complete form ._ 

used in the same aonrice, » lepteaBoNBi ^ft *« \,-w<sVs'^<« 
tiona (Fig. 31). ^" 
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The fonrniqaet can be applied only to the femoral and bradiiU 
arteries, but in these positions it cannot be surpuied in afll- 
denoy. 




Btwpmtion. — During an operation hjemorrhage is most promptly 
and direcdv sappreaBedbv the fingers of an assistaiit They should 
follow the knife, and make firm preBaure upon the bleeding points, 
or seize the Teseel, especially if an artery. Various Jnstrumenta 
have been invented for this purpoae, consisting for the most part 
of small forceps, like the serrennes (Fig. 8). One of the most con- 
venient ie the artery clamp of Dr. Stearns, surgeon in the 17. S. 
Army. The following is a description of this instmrnent (Am. 
Med. IKtnm) : — The instrument resembles a slender pair of den~ 
tists' forceps, in the I>eak or Jaws of wtdch are two short grooves, 
'^ seen in Fig. 33. These grooveB are designed to hold little 
ne-gboe shtped damps, of any coavenven*, siM, t' t" <i" (Jv^, 
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34.) The damps are mode of annealed or paBsive iron wira 
teauge, 15, 16, or 17). Between the liondlea of the forceps 
there ifi a apring, s a' {Pig. 
32), the action of whiA 
IS to draw the handles 
together, and bo prevent 
the clamp from falling 
out of its place, without 
the neceaaity of constant 
preBsure on the handles 
by the hand of the ope- 
rator. The forceps with 
B wire clamp in ita jaws 
(Fig. 32) is ready for 
nse ; and may be ap- 
plied instantaneoualy to 
a bleeding vesaeL By 
simply thrusting ths 
points of the clamp 
astride of the open 
mouth of the artery, and 
then compressing the 
handles of^ tie forceps 
witb a moderaU force, 
the artery becomes 
securely gripped . be- 
tween the points of the 
wire clamp. Then by 
expanding the handle n 
of the forceps, the wire 
clamp (as seen in Fiir, 
34, O) ia left tightly 
clinging to the cluaed 
mouth of the artery. 
The annealed iron wire 
used for the clamps, in 
wholly devoid of elasti- 
city, and makes what 
would be called in me- 
chanioal phrase, a " dead *^"- ««■ *''•'■ >«■ 

pinch" on any subatani'ii 

on which it is compreased. Dentists and jewellers make frequent 
use of this sort of wire o'amp to hold their work togetlier while 
soldering under the blow-pipe. These clamps, therefore, have no' 
rescinblance to the "seirefines or to Liston's elastic figare-8- 
shaped wire instniments. 

To the inside of one of the handles of Uie forceps l>a«««-'^™-^''*;L 
|3),is added a contrivance for Tenumiigftw.fi^wro^-,'™'^"'*^"™^*' 
- ia a lever, c e', moving tuv ». ■p'^io'i., 5,-«\^ »■ Sfeosj&i-^-"' 
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one end, and a blunt hook, hj paired with a similar blnnt hook 
at the end of the handle/ and which, when closed, may be hooked 
within the loop of the clamp, and then hj pressure on the thumb- 
piece, /, the two hooks separate and force open the clamp, so that 

it loses its hold on the 
flesh, and can be drawn 
away. Surgeons can, in a 
few minutes, accustom 
themselves to the use of 
this instrument, by com- 
pressing the claihps on the 
fold of the skin between 
the thumb and forefinger 
of the left hand; or by 
practising upon a bit of 
small-sized rubber tubing; 
or, what is better still, by 
partially clenching the left 
hand, so as to form a conical hollow, and then taking the forceps, 
armed with a damp, in the right hand, pass it down deep into 
the hollow of the left, so as to press strongly against the skin 
over the metacarpal bone of the little finger, and compress the 
handles of the forceps, until the clamp is felt to bite or pinch 
pretty smartly ; then, by expanding the handles, the instrument is 
detached, and the clamp is left^ clinging firmly to a fold of the 
palmar skin, as will be seen on <^ning the hand. Closing the 
hand again, the process of removing the damp may be practised. 
To take off the damp, unhook the end of the spring at s , and 
separate the handles as widely as they can be ; then that handle 
with the thumb lever may be passed down into the hollow of the 
hand, land the blunt hooks made to enter the loop of the adhering 
clamp, with moderate pressure on the thumb-piece the hooks sepa- 
rate, tnus forcing open the clamp, so that it can be withdrawn. The 
instruments are of two sizes, the larger for the operating case, and 
a smaller size for the pocket-case. 

Torsion. — Arteries which have their coats lacerated do not bleed. 




Fiii. 85. 



By torsion we design to effect this laceration of the coatS of an 
toy; It 18 accomplished by seizing llae >ieaBfc\ NvV^k oiift ^«ic ol 
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forceps, and dragging it down an iach or more; with a gecond pair 
of forceps it is separated from the surrounding parts ; the vessel is 
theo grasped firmly as high up ns posGible, transversely to its 
diameter, with well grooved sliding forceps, and with another pair 
iia BKtremity is seized and rotated upon its axis, three to eight 
times, according to its size (Fig. 36). It is always necessary to 
hold the artery firmly at a given point above the extremity, other- 
wise the coats may not be lacerated. 

Ligaturt. — The ligature is used to control arterial htcmorrhage. 
It is made- of silk, linen, hemp, or it may be metallic, as silver 
wire. The silk ligature is generally used, and the best is that 
known aa dentiate' silk; for larger arteries it should be three- 
threaded, and BO strong as to bear the fiUl force of the fingers in 
tightening the knot, without yielding; hemp and linen make 
excellent li^iatures: silver wire has also been used, and the ends cut 
off clc«e, with good results. When the common ligature is applied 
the artery may be hooked up with the tenaculum (Pig. 36J and drawn 



out (Vom the surface of the 




having rounded blades, and a pair of ttntil forceps with dog-teeth, 
and having a slide or catch by which they can be maintained closed, 
will be found useiuL Whatever instrument ia used, the artery 




I 



should be seized, drawn out, and separated from surrounding tis- 
■uea, and the ligature apphed. There are two ld.&4». oS 'it' " ~ 
called the Burgeon's (Fig. 38V Mid \liie twe^ >s\ »ja.crf»,V-B'*. ' 
39). The Burgeon's knot bM ttae ad-iMiUute cS ■noi.\o<««»> 
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the second knot is being tied, but is liable not to be tightly 
applied when the knot is completed. The reef knot is gene- 
rally to be preferred. It will be noticed that this knot differs 
from the ordinary knot in this, that both ends of the thread pass 
over or under the respective loop, while in the ordinary knot one 
passes over and the other under. To tie the reef knot readily 
observe the following rules: — Holding the ligature between the 
thumb and finger of the right hand, throw the end around the for- 
ceps, and seize the body of the ligature between the middle and 
ring finger of the left hand, in a prone position, the end being 
grasped between the thumb and index finger; then draw the 
thread in the right hand over the end of the left index finger and 
the extremity of the ligature, and pass it between the ends of the 
index and middle finders ; now taking the end of the ligature from 
the grasp of the left mdex finger and thumb with the right index 
finger and thumb, the knot is completed by drawing out the por- 
tion passed between the left index and middle finger. In tying 
the second knot the action of the hands must be reversed. Gare 
must be taken in tightening the knot,'by pressing the ligature firmly 
down upon the parts, not to include the forceps. 

Acupressure is a method proposed by Dr. Simpson for, arresting 
hsemorrhage. It consists in passing a long slender needle under 
the artery and into the tissues beyond, in such a manner as by 
the elasticity of the needle to exert sufficient pressure to control 
the circulation. It is to be removed after two or three days, or 
when it is certain that the vessel is closed. 

Cold may be regarded as one of the most powerfld and reliable 
haemostatics. Where the hsBmorrhage is considerable ice should be 
used, so protected as to prevent actual contact with the parts. 
Iced water may be allowed to drain upon the part through a 
syphon or a strip of porous cloth. 

Styptics, — ^Alum, matico, gaUic acid, tincture of the sesquichlo- 
ride of iron, nitrate of silver, turpentine, and other similar agents 
are employed for this purpose. But that which is now most relied 
on is the persulphate of iron, or Monsel's salt, which has the power 
of controlling haemorrhages by its local application, and by its inter- 
nal administration, without exciting any inflammatory action. It 
should be applied with sponge or lint. The surgeon should never 
be without this agent. 

The application of the actual cautery has been a most reliable 
means of arresting hsemorrhage from the earliest time. 

BliOOBIiETTINO. 

The abstraction of blood is divided into general and local bleeding. 

General Bleeding. — In general bleeding, blood may be drawn 
on the veins, when the operation is called venesection ; or from 
' STteiies, when it is known as arteriotim^. 



LanceU diSer as to tlietr pointa; some are verj blunt, others 
are very acute; the more obtuse are generailj used when the 
veaael ia superficial, and the more acute when it is deeply 
seated. 

Veneskctios. — Blood may be taken from any of the superficial 
veins, but tliose of the neck, the bend of the arm, and at the ankle, 
are generally selected. The patient may be seated or recumbent, 
but in general the position should be chosen which most enlarges 
the vessels. The operation shauld oommenoe by stopping the flow 
of blood to the heart by a ligatyre appUed around the part on the 
proximal «de of the point selected for the operation, sufficiently 
nrm to close the veins and still leave the arteries unobstructed. 
The veins now become prominent unless the person is very fleshy, 
when the position of the vein must be determined by its corded 
feeL The operation is performed by 
placing the thumb of the leil hand 
firmly on the vein (Fig. 40), a Uitle 
to the distal side, to prevent Ihe ves- 
sel from rolling aside on the attempt to 
puncture it. The lancet, held between 
the thumb' and iodes finger of the 
right hand, the blade at an obtuse 
angle with the band, Is plunged into 
the vein obliquely to its transverse 
diameter, and tlie band being fixed, 
tiie point of the lancet is elevated so as 

' The success of the operation is deter- 
mined by the flow ; if this should bo 
alight, it may be due to too amaU an 
orifice, which should then he ecJarged; 
4r to a mass of protruding fnt, which 
■nay be pushed aside. If an increased 
flow is required the patient should be 
directed to grasp repeatedly tte staff, 
of the operator may rub the limb from 
the wrist towards the elbow. 

When the proper amount of blood is drawn the band should bo 
eraoved, and a small compreM being placed over the wound, a 
flgurv^oF-etght bandage is applied : to prevent air entering the cir- 
culation in bleeding from Ihe jugular, pressure on the wound should 
be ronde before the compress ia removed. 

Venesection is generally performed either on the external jugu- 
lar, the median basilic or cephalic, or the internal saphena. 

£kctemal Jugular, — A compress is placed over the vein in the 
supra-cbvicular fossa, and firoaly retained by a bandage passed 
over it and under the opposite axilla; tlie index fln^r of i.t*,Vj^^ 
hand is placed upon the vein ahiiie, kq6. Viia \aiii»™i. >»■ '™*"" 
npwtfdf mi outwarda uton tine 'pXu.vj&wi^ xt^-^t^t^K^. ^H 
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Median BaaiUc and CephaUc, — Thecephalioyem may be selected 
on account of its isolation. The basilic is the largest, but the 
brachial artery passing directly under it is in danger of being 
wounded. The position of the artery must first be determined. 
A band is then passed firmly around the arm, above the elbow, 
and with his hand the patient grasps a staff. The operator, stand- 
ing in front of the patient, grasps the arm with the left hand, 
placing the thumb on the distended vein, and the fingers on the 
back of the elbow, and holding the lancet in the right^ opens the 
vessel 

Interned Saphena. — ^The foot is first placed in a vessel of warm 
water to distend the veins; a band is then passed around the 
leg, just above the malleoli ; the thumb being placed on the 
vein it is opened just above the inner ankle, with an oblique 
incision. 

Arteriotomt. — The temporal artery is that on which this opera- 
tion is practised. It may be opened just orer the zygoma, in firont 
of the tragus, before its division into the anterior and posterior 
branches, but the anterior branch is generally selected. The posi- 
tion of the artery is determined by its pulsations : the skin being 
made tense a straight incision is made with a scalpel, involving a 
part of the calibre of the vessel ; when a sufficient amount of \Aood. 
has been withdrawn the artery should be completely divided, and 
compression made on either side of the incision with small gra- 
duated compresses, firmly retained with a bandage. 

I<oeal BleedlniT. — The local abstraction of blood is effected by 
leeching, cupping, scarification, and punctures. 

Leeching, — ^Leeches should not be applied to parts liable to infil- 
tration of blood, and discoloration, as the eyelids, scrotum, prepuce, 
or where a wound would disfigure, as their bites sometimes leave 
scars, nor over the track of a superficial vein. They are best 
applied by placing them in a small glass vessel, and inverting it 
over the inflamed part ; blood, or sweetened milk, is often put on 
the skin. A single leech can take about an ounce of blood. When 
removed, the parts may be fomented to increase the flow ; if it is 
desired to stop the blood the bites may be sprinkled with flour, 
starch, or other absorbent material; if the flow of blood con- 
tinues astringents are used, of which the best is the persulphate 
of iron. 

Cupping. — Cupping requires a scarificator and cupping-glass. 
The scarificator is an instrument containing eight or twelve blades, 
moved by a single spring, and so arranged as to be readily gra- 
duated as to the depth which they shall penetrate. They cover 
but the small space of an inch and a half or two inches square, and 
make eight, twelve, or more parallel cuts. The cupping-glass may 
^e simple tin or glass, of the proper size and shape, and applied by 

bausting the air within by burning a few drops of alcohol ; or it 

r have an exhausting pump attached t«tYifc\«^\ ox,^xisiJJq^\\ 
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ly have an india-rubber top, which requires only to be equeeEed 

produce a. Tsouum. The latter cups have but lately come into 
uije. Bad are preferable to any other. 

iSrar/ficntion. — In making Bcarifications, the lancet, scalpel, or bis- 
toury should be used, and the cuts should be made only partially 
or eutirely through the skin, as may be necessary to promote the 
local ahstractiou of blood. The inciBions should generally be made 
the entire length of the inflamed part, and within on inch of each 
other. The flow of blood m»j he greatly increased by warm 
fomentations. 

Panxtaring. — Punctures are made with a straig-ht sharp-pointed 
bistonry, or a common lancets The instrument is thrust into the 
inflamed tissues, to a depth varying from an eighth of an inch to 
BJ] inch, carefiilly avoiding vessels and nerves. They should be 
repeated until the entire surface is reUeved of tension. Warm 
fomentations will increase the depleting effect. 
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iSfeton. — The seton may consist of a few threads or a fiill akein of 
nlk, according to the effects desired; or a piece of tape, 
or, what is now more ireqaently used, on account of clean- IvV 
lineBS, a atrip of india-rubber cloth. The inatniments re- I •! 

2uired for its introduction are either the seton needle (Fig. , 
1) or a straight bistoury, with a probe having an eye, 1 
The skin being pinched up in a fold corresponding with the 
direction of the muscles of the part, or verticiJ with the 
body, the seton needle, armed with the seton, is passed 
deeply through the parts, but without involving tendons or 
muscles ; the seton drawn through should be tied loosely. 

If the bistoury and eyed-probe are used, the integumenla 
are first pinched up and transfiied with the bistoury (Fig. 
42}; the probe having the seton passed through the eye, 
or attached by a thread (Fig. 43), is then passed through 
the wound, and the seton is tied. The subsequent dress- 
iDgs consist of either a common poultice at once, or a simple 
fold of greased lint, and a bandage around the part to be 
exchanged for a poultice when suppuration commences. 

/iMM. — ^An issue, being an ulcer produced by the surgeon, '^■*'- 
may be made with caustics, or with an incision kept open by irri- 
tating apphcations to the part The caustic may be the actual cau 
teryj or Vienna paste, or other powerful eseharotics. In shape 
the iron cautery should have a more or less flattened surface, wieu 
it is required to produce a superficial slough, or conical when It i& 
required to penetrate more deeply (Fig. 44). If it is appUed at 
a white heat, and firmly pressed upon the part nQiiS. *si. *BiSt«a. 
i» formed, although not aeveteVj ^bmAjX., ™^ss*^^'^^„*^*^.^^^ 
■dNReD used ; cold walef dreaamgs siBa\-\i ^» wj-gis.^ ■« 
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hours, followed by moist warm applications, as a poultice, until the 
dough separates. 
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Of escharotics the Vienna paste, prepared by triturating equal 
parts of quicklime and caustic potassa, is geuerally used; it is 
appUed to the part, of the required size, and idlowed to remain ten 
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or fifteen minutes, when it is removed, and the surface washed 
with diluted vinegar, to counteract its action! Caustic potassa may 
be used in a sinmar manner, the parts being circumscribed by a 
piece of adhesive plaster, through an opening in which the appli- 
cation is made. Strong sulphuric acid also makes an issue of the 
proper depth, its effect being controlled by an alkali. The subse* 
quent dressings are poultices, already described. When an issue 
is made with the knife, the incision must penetrate into the subcu- 
taneous cellular tissue, and a foreign body, as a pea, or iet grain of 
corn, is introduced and retained by adhesive straps until suppura- 
tion is established. 

Moxa. — The moxa is a combustible substance, which is burned 
upon the surface of the body, for the purpose of counter-irritation. 
It may be composed of lint, carded cotton, hemp, agaric, &c., or the 
Unt may be saturated with the nitrate of potassa. Whatever sub- 
stance is selected should be firmly rolled into a pyramidal form, 
and held together by threads, or a solution of gum arable ; it 
should be an inch or an inch and a half long, and of a diameter at 
the base corresponding with the size of the proposed eschar. The 
moxa 18 held, m position with forceps or wire, and is ignited at the 
'Dp/ aa it burns down, any desired degree oi VmXaMvsti c»sv ^ 
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obtained Irom a simple redness to a deep esoliar, according to the 
time it h maintained in coalact with the skin. The uoraboBtion 
can be intensified wiCU the blowpipe. The resulting pain may bo 
mitigated bj Che application of aqiiH Bmrnonia, or cold. The eschar 
which ibllowa the complete comlDustioii of the moxa upon the sur- 
face separates under the poultice in about a week. 

Acvp'mcturt. — This is a method of counter-irritation 
effected by paaaingaleuderneedleain to the part, and allow- 
ing them to remain from a few minuteB to several hout& 
The needle should be of steel, from two to four inches in 
length, polished, verj sharp-pointed, flexible, and sofL 
bavmg a metallic head (Fig. 45). They are in3ert«d 
bj making the skin t^nse with, the lef^ hand, and with 
the right introducing the needle, with a rotatory motion, 
to the required depth, avoiding joints and viscera. They 
may safely penetrate several inches, and have even 
been introduced into viscera ivithout ill effects. They 
are liable to become oxidized, and on removing them 
pressure should be made upon the adjoining stirface, 
while the needle is rotated slightly. 

EUdro- and Qalvano-Punrture. — The design of thia 
operation is to introduce electricity and galvanism to 
deep tissues. The needles used have a small ring (Fi^, 
45) to which the wire of the pole of the battery la 
attached. In their application two needles are intro- 
duced, one at either extremity of the organ, and the 
two are then connected with the poles of the battery. 
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The following description of the various instruments employed 
in vaccinatJOD, was drawn up by Dr. Loines, House Physician of 
the Eastern Dispensary, New York, whose familiarity with this 
practice entitles his advice to confidence : 

" The rationale of vaccination is as follows, viz. Taccine virus 
should be exposed to the absorbent vessels when they are in 
a proper state for absorption : to produce this state, or to open 
these vessels, that instrument Tvhich causes the least irritation, 
and the least Sow of blood, is by far the best, as both the Sow 
of blood and the irritation of the skin are hkely to carry off the 
TiruB before it can be properly taken up; moreover, that which 
causes the least pain is prefurable, 

" The Narrow Bladfd Lanctt (Fig. 46).— This is alancet of peculiai 
construction, somewhat resembling the common exploring needle, 
narrow, pointed, and aharp, convex on one side of the cutting part 
of lie blade, and plane on the other. This instrument may ba *^^ 
like the common lancet in introducio^ ■kq^ ^atA o" 
fcbsorbenls. In employing An«&.\-3m^ 'wi ^m*w 
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usually Hupplied upon a section of a qnill or a piece of ivory, 
proceed with the poiot of this lancet to pick out ten or Iwelva 
minute particlefl of caticle from the arm, in a circle of not more 
than one third of an inch, in diameter, bo as to espoee the true 
ekin, and ia the fluid whicii exudes therefrom diaaolve and com- 
mingle the dried lymph hy gentle friction over the punctured sui- 
(koe. Many persona will acquire such deiterity with tliia inBlru- 
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ment, that by a single gentle push, witli its conves side next U , 
the skin, they will be able to lay over, as it were, a furrow of ^ 
OBtide, and liua, with but little cutting and with scarcely ai 
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danger of puncturing too deeply, eipoee a comparatively larg*)! 
absorbent surface. TiiiB mBtrumeat may also be ndvantageoualy 
need bj those who do not possess the Syringe Self-Vaccinator 
(Fig. 48), to nmke a vrivular incision under the akia, into which 
a minute piece of scab may be inserted by means of a needle or 
» probe, or by means of wliat is better, the inatrumeut to be nexfrj 
described. '^ 

" The Syringe Vaecinator {Fig. 47).— This consists of a oylindeB 
of metal, three inches long, with a closely fitting piston, whidi,T 
when pushed its whole length through, it projects an eighth of an 
inch from the oyUnder itselt By means of this instrument, a 
small piece of the vaccine scab, or a small quantity of the same 
pulveri7.ed or fluid lymph with which the cylinder ia to be first 
charged, can be pushed into the valvular openings or outs in the 
arm, previoualy made for it, 

" The 5yrt7ijK Self- Vaceitialor (Fig. 48).— In its uses this inatru- 
meut presents a combination of the two previous instrumctits, 
and ia sufficiently well explained in the descriptions already given 
of them, and by reference to the accompanying engraving. It is 
apparent that the open side should be introduced downwards, and 
that, the push by which the scab is inserted, sliould be made very 
suddenly. In the handle of this inatrument ia a cavity, to hold 
vaccine material, secured by a screw top. 

" The Dident Lancet (Fig, 49). — This lancet is a labor-saving one, 
for introducing vaccine lymph in either a fluid or a dried state, hj 
the same process as that deacribed for the Narrow*Bladed Lancet 
{Fig. 46). 

" The Vaccine Searijkalor (Pig. 50). — This ia another labor-saving 
instrument, by the use of whiuli five incisions are simultaneously 
made In the arm of the patient. It bus the advantage of requiring 
neither akill nor steadiness of hand in il* employment, while it 
makes the most imposing appearance of any instrument used in 
vaccination, in the eyes of the patient, or in those of the witness 
of the operation. Lymph is introduued into the incisions, drawn 
open or pressed apart by the fingers of the operator, in the same 
manner aa is explained in describing the Narrow-filaded Lancet 
(Fig. 46), A skilful person, in using any of these vaccinating 
instruments, need not, genemlly, cause sufficient pain to awaken a 
sleeping infant It is proper to mention in this connexion, that 
the best part of the surface of the body for vaccination lies directly 
over the place of the insertion of the deltoid muKle of the lett arm. 

" The bnikindo/ Vacane, the bent inilnitnenti, and thebatmodt* of 
laing Ikem. — It is self-evident that Guld lymph transferred directiy 
from an eighth day vi^aicle to any kind of incision made in the 
arm, ia the most certun to infect The best instrument to use in 
such a case is the Vaccinating Scarificator (Fig. 50). It is assumed 
that every one knows that none of the instnimenta here d«B*s^i»^ 
»re intended to be dipped \a\a Rm\4 NBUcvne, -io^c^ "x^. "w^ *^^- 
Brnnga Vaodnator, -wtuc^i \i»a "no «a\sivtv% eA-tt \ »»■ ■*«■■*■«« "i ■*- 
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thing is more corrosive to a sharp-edged instrument than this mate- 
rial Th^ Vaccine crust, or scab, can be best used by introducing 
a small piece of it with the Syringe Self- Vaccinator (Fig. 49). In 
selecting the part of the scab to be used, choose only a fragment 
of the hard interior part, as that is the best and most reliable. 
Fluid lymph, preserved in glass capillary tubes, is best used by first 
breaking the tube at the point to which the fluid ascended ip 
charging it, and then drawing the fractured end through or ovei 
the incision made by the Vaccinating Scarificator (Fig. 50). The 
scab, in a finely powdered form, may be successfuUy used by 
dropping a small quantity of it into the incisions made by the 
instrument just named ; or, if it be previously dissolved in a small 
quantity of glycerine, the fluid may be appUed to the absorbents 
through similar incisions. Water may sJso be used instead of 

flycerine as a moistener, with the same mode of use in view. 
>ried lymph, on a pointed quill, is best used by introducing it into 
a valvular cut made by the Narrow-Bladed Lancet (Fig. 46), and 
holding it there a minute or two." 



ANJESTHBTIOS. 

The ans&sthetics in general use are sulphuric ether and chloro- 
form. 

Sulphuric Ether, — This agent is liable to adulteration, by sulphu- 
rous acid, alcohol, volatile oils, and by oxydation ; it may be ren- 
dered purer by agitation with lime water, and afterwards separating 
it by decanting. 

Method of AdmvnistriiUon. — The following practical remarks on 
the administration of ether were made by a Committee appointed 
by the Boston Society for Medical Improvement to investigate 
the alleged dangers fi-om inhalation of ether: — "Ether should 
never be given from any inhaling apparatus. The best medium 
of its administration is a bell-shaped sponge, large enough to cover 
in the nose, mouth, and chin ; but it is difficult to find one of suffi- 
cient size and dose enough in texture, or without such numerous 
apertures at the root as to admit too fi*eely the atmospheric air. 
A sponge of this sort, moreover, being as expensive as rare, is 
seldom used outside of hospitals. A stiff towel, properly folded, 
may be substituted, and has the advantage of being always at 
hand ; as it may be left behind, the surgeon does not carry away 
with him the annoying odor of an impregnated sponge. It is 
desirable that the towel should be a ntw one, and of pretty good 
size. It is to be taken just as it comes from the laundry, and not 
unfolded further than to display it in the dimensions of about ten 
inches by five ; by folding down two of the corners in such a way 
that they shall lap over each other a little, and securing them by 
stout pinS; a cone will be made which fits the face admirably. 
Se thick layers of towelling will Yi6\d swffiidetvX. feXJjxet, «cv^ \^ 
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texture will prevent a too &ee dilution of the anceBthetia hy tha \ 
atmoBpheric air, provided the apex and eeam of the cone are care- 
folly and tighti7 closed, either by pina or the fingera. As the cone 
becomes collapsed hy saturation, it should from time to time ho 
opened, and kept in shape by distending it with the hand. Unless 
these details are attended to, and especially the closure of the 
apex of the cone, the induction of aotesthesia will be nncertain 
and protracted. In anything bo porous as a towel or sponge, the 
difficulty is to exclude enough air ; for while its adequate admission 
to the lungB during etherization is essential to the l:l'e of the 
patient, its too free entrance not only delays anaesthesia, but 
mdaces a condition of excitement, both mental aud physical The 
importance of excluding the air, as above stated, is a point not 
generally appreciated, but the necessity of it has long been known 
to those most accustomed to the use of ether, as shown by the 
" chemise" with which, in hospital practice, a IhOO porous sponge 
is often covered to expedite the etherization of a rebellious patient. 
Ether should be poured lavishly on the towei or sponge, an ounce 
or two at a time, especially at the commencement of inhalation. 
Although it may be wasted, too much, as far as safety isconcemed. 
cauDOt be used. A small quantity poured on hesitatingly ana 
timidly, as is sometimes done, has the same effect as a too Iree 
dilution of the vapor with air, ptoducing simply intoxication and 
its accompanying excitement without aatesthesia; whereas a 
large amount, though tlie cough and choking sensation which the 
greater volume of vapor produces may cause the paUent to resist 
and struggle, is certain to bring about a satisfactory condition o£. 
insensiljility. 

" Flimamenao/ElkfTiattion. — Aatrong, full-bloodedm . . 
sure to resist the approaches of anfestheeia under any circumstanceiA 
This may sometimes be overcome by warning him beforeliand of'* 
such a possibility, and inducing liim to resolve not to struggle ; the 
last impression on his mind in£uences him even in his stupor. 
The same thing is Uable also to happen with abnost all patients 
just before complete anesthesia takes place, but the ether rarely 
requires to be suspended. Occasionally the respiration becomr^" 
embarrassed during the period of excitemen^ partly from d 
struggle itself, and partly perhaps from the mcreased flow O 
sahva, which is a common pnenoroenon of etherization, or from tb _ 
position of the tongue or head of the patient, and a condition 
may sometioies show itself ohar»cteri«ed by lividity, rigidity, i--' 
uonvulaive motions of the extremities. Although alarming to tne 
inexperienced, the state is in fact devoid of danger, provided the 
ether be momentarily suspended; this being done, the refusal to 
breathe soon gives place to b lotig-drawn iuiipiratioii, and in most 
instances complete mseusibility Ininiediately ensues. In such a 
iBse it is interesting to observe how readdy the spasm yields, and 

iw complete is the muscular Tclaxatioa wtisAi SsS^rfJ*'* '^^ '^''^^ 
" 'r unmixed VvO\ ttoex. \\. ^wsi^ '^i««'*™*»^ 
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borae in mind, that when there is muscular riridity with lividityy 
the suspension of etherization will transform this into the relaxa- 
tion of anaesthesia. Persons of intemperate habits succumb to 
ether slowly, and with greater reluctance and more opposition than 
persons unused to intoxication. The pulse should be watched by 
a competent person from the outset, and its &ilure, either in 
strength or frequency, lead to more cautious use of the ether. It 
must, however, be remembered, that in experiments with anses- 
thetics upon animals, the heart has been found to be the uUtmum 
moriens ; the respiratory movements, therefore, should not be fbr- 
gotten or neglected, but any slowness or irregularity in the per- 
formance should at once receive attention. Ether is not to be 
withheld from a patient to be operated on, even in a state of col- 
lapse after severe accident, but great caution is demanded in its 
use with patients who are near death from chronic and exhausting 
disease, and who require operations. The best test of complete 
etherization is the snoring of the patient ; and no operation, unless 
slight, should be undertaken until this symptom presents itself. 
The relaxation of the muscles of the extremities may occur with- 
out insensibility. > The important distinction between snoring and 
stertor is, however, to be borne in mind. Whilst the former is 
caused only by the relaxation of the muscles of the palate, the latter 
arises from spasm of the vocal cords and partial closure of the 
rima glottidis, and thus becomes the immediate forerunner of the 
train of symptoms already referred to as indicative of partial 
asphyxia. Stertorous respiration demands, therefore, a brief sus- 
pension of inhalation ; one or two inspirations of fresh air will, as 
already mentioned, almost instantly dispel the symptom. Ether 
may be administered to persons of all ages, from the new-bom 
infant to the octogenarian. There is, however, a condition prone to 
manifest itself with children, especially those who are weak, 
strumous, or overgrown, which is due to its cumulative properties. 
It may show itself after almost any degree of etherization, and is 
characterized by a feeble pulse and slow respiration, not passing 
off with the readiness usually marking the phenomena of etheriza- 
tion, With young persons a cautious inhalation of five minutes 
will often induce an anaesthesia of half an hour, an effect wholly 
out of proportion to what the same amount of ether would 
produce in an adult. This state is not a dangerous one, and only 
requires time to dissipate its symptoms. Compression of the chest 
will expel the fumes of ether being eliminated from the pulmonary 
surface, and permit the entrance of a fresh supply of oxygen to 
stimulate the circulation. The inhalation should therefore be sus- 
pended at short intervals with children, and but little ether given 
at a time." 

Chloroform. — Chloroform may be adulterated with alcohol, oils, 
and ether. Alcohol can be added without being detected by the 
smell, but may be detected by dropping the chloroform into water, 
▼Jban it assumes a milky appearance. Oils are dfc\ft<itftd Vi^ «teQ\i% 



Bulphuric acid, which givea a yellowish or reddish brown color j 
the presence of ether is detected by ita readily burning wh^j 
exposed to a flame. Pure chloroform maybe thus tested: — Wh«ii 
dropped on the hand it evaporates without leaving the least smtH ■ 
or moisture behind; it is &ee from color or opacity; it does net 
redden or bleach litmuB paper ; it does not become opaque when 
dropped into water; it does not coagulate the white of egg'. 

Administration. — In the adminiatratioQ of ohloroforro great care 
muBt be eiercieed. The following judicious rules by Prol G-rosa 
{System of Surgery) cannot be too carefully followed ; — 

" Ist. Daring etherization the patient may ait up with impunity, 
but this is not the case during the inhalation of chloroform, owing, 
apparently, to the greater relaxation of the musclea, and " 
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quently, to the greater difficulty in maintaining the circulation of 
thebrdi ■ • ■ ■ - " , . . 
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a through the influence of the t 
should the body be recumbent, but care should be taken to depra 
the head and dioulders, bringing them nearly to a level with t' 
trunk. 

" 2d. An empty state of the stomach is desirable for two reasons ; 
first, because if chloroform be given soon after a hearty meal 16 
will be almost certain to induce vomiting ; and, secondly, because 
a crowded condition of the organ interferes materially with the 
movements of the diaphragm. Food must not be taken for at least 
four hours before the exhibition ; but, on the other hand, the int»*J 
val should not be too protracted, lest serious exbaustioc result fi'ont.fl 
»he want of the necessary stimulus. 

"3d. Caremustbe taken, before the inhalation iscommenced, that 
the patient's clothes are sufficiently loose to prevent constriction 
of the chest and abdomen. Any compression from this aource 
would necessarily impede the action of the diaphragm, and might 
thus beoome a cause of mischief 

"4tb. The importance of having an abundance of ntroospherio 
air during the iuiialation of an article so potent as chloroform, ig 
seli^vident; in etherization this is of comparatively little conse- 
quenoe, but in the exhibition of <:hloroform for surgical and obste- 
trical purpOHBB, it is absolutely indispensable to the safety of the 
patient. 

"5th. The inhalation must be effected gradually, not hurriedly, 
time being allowed to the syatero to accommodate itself to the 
influence of the remedy, thus Avoiding the shock which might 
otherwise result to the heart and brain. From sii to eight minutes 
should usually be spent in producing the flill effects of the antes- 
thetic. 

" When the patient is very feeble, or pale and,ljmid, it will be 

advisable to give him, immediately before the operation, from half 

an ounce to an ounce of brandy ; and the dose may afterwards be 

repeated, if the effect is obliged to be maintained for an unu»&i^ 

^^^Jeagth of time, sixfficient coneevoiianeea 'owtiif, ■^Tai*.VK.*i- '^''*l5S^^ 

^^Eyonaance of deglutition. "SUft 'Q*a. vm*!^* ^ ^;.si«b.:M^™ 
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chloroform is to pour the fluid upon a napkin or handkerchief 
previously folded into a kind of cup-shaped hollow, and hela 
securely in the hand. Or, instead of this, a smidl, hollow sponge 
may be used. As to the various inhalers that have been devised 
for the purpose, they are all objectionable on account of their 
inconvenience and the difficulty of obtaining a sufficiency of atmo- 
spheric air. The patient having taken his place upon the table, 
and emptied his lungs by a deep and protracted expiration, the 
napkin, impregnated with a drachm of cUoroform, is held over the 
mouth and nose, at a distance of about two inches, being gradually 
brought nearer and nearer until it is within half an inch, beyond 
which it should not be carried, the chest being at the same time 
regularly and powerfully distended. On no account should the 
liquid be permitted to come in contact with the surface, as it 
might thus cause vesication. All unnecessary conversation is 
avoided, lest the attention of the patient should thereby be unduly 
distracted. The assistant having charge of the administration 
gives it his earnest and undivided care ; wetting the napkin from 
time to time with the fluid, and seeing that the patient gets an 
abundance of air, his vigilance increasing as the eflects of the medi- 
cine become more and more apparent. As soon as the sensibility 
is completely abolished, the operation is commenced, a return to 
consciousness being prevented by holding the napkin, wet with a 
small quantity of the vapor, occasionally before the nose ; and thus 
the impression is maintained, steadily and cautiously, not only until 
the knife has fully accomplished its object, but until the principal 
arteries have been secured, and, in some cases, even until the 
dressings have been applied. 

"As soon as the inhalation has been fairly entered upon, one of 
the attendants should sedulously watch the state of the pulse, of 
the respiration, and of the countenance. Any sudden failure in any 
one of these snould at once create alarm, and induce a suspension 
of the operation, or provision for the admission of a greater quan- 
tity of atmospheric air. I do not deem it necessary that a finger 
should be constantly kept upon the pulse; for the color of the face 
and the nature of the breathing will always sufficiently indicate 
the effects which the ansBsthetic is exerting upon the system, and 
thus afford abundant opportunity for preventing any unpleasant 
occurrence. ' 

" The quantity of chloroform required during an operation, and 
the time during which its effects may be safely maintained, must, 
of course, vary according to the exigencies of each particular 
case. In general, from half an ounce to an ounce may be regarded 
as a fair average but very fi:equently it takes three or even five 
times that amount, depending upon the severity and duration of 
the operation, and the susceptibility of the individual. In some 
instances almost an incredibly small portion answers the purpose. 
Children usually require comparatively little ; and it is well known 

/ women are, as a general rule, more susceptible to its influence 



ANJSSTHEnCS. 45 

than men. Persons exhausted by haeitnorrhage are very easily 
affected by it, owing to the rapidity of its absorption, and hence it 
should always be administered to them with unusual care." 

Dr. Simpson has advised that chloroform be given by laying a 
handkerchief over the face, and letting the chloroform fall on it 
drop by drop. 

Resuscitation, — The towel or inhaler being removed, the patient's 
tongue should be drawn forward with forceps or a tenaculum, 
fresh air admitted from the door or windows, or induced by a fan, 
and artificial respiration mstituted. Stimulating apphcations to 
the surface, cold douche to the head, and stimulating injections 
may be added. The main reUance is on artificial respiration, and 
this is best kept up by Marshall Hall's method as follows : " Turn 
the body gently, and completely, on the side and a little heyondj and 
then on the face, alternately; repeating these measures deUberately, 
efficiently, and perse veringly, fifteen times in a minute, only 
[when the patient reposes on the thorax, this cavity is compress^ 
by the weight of the body, and eccpiration takes place ; when he 
is turned on the side, this pressure is removed and inspiration 
occurs]. When the prone position is resumed, make equable but 
efficient ^re««wrc along the spine; removing it immediately before 
rotation on the side [the first measure augments the eccpiration, 
the second commences inspiration]." As soon as the patient can 
swallow, give brandy and ammonia. Efforts at resuscitatiov 
should not cease until death is evident. 

A method of producing artificial respiration has been introduced 
by Dr. Sylvester ; it consists in laying the patient on his back, 
drawing the tongue forward, then carrying the arms slowly 
upwards over the head, thus elevating the ribs by means of the 
pectoral muscles, and inducing respiration; the arms are then 
brought down to the side of the chest and sUghtly compressed 
against it ; these movements are to be repeated slowly as by the 
other method. 

If a galvanic battery is at hand it should be resorted to among 
other possible means of restoring animation. 
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ON THE ARTERIES. 

DFOUNDS OF ARTERIBS. 

Arteries may be contused, lacerated, punctured, and incised. 

Contused Wounds, — ^An artery may, without any apparent lesion 
of its coats, be so contused as to lead to its permanent contraction; 
this injury is liable, in connexion with concurrent injuries, to ter- 
minate in gangrene. Sloughing of the coats may occur. 

Lacerated Wounds. — ^Lacerated wounds of arteries are met with 
under the following forms : — 1. The internal coats of an artery maj 
be ruptured without a lesion of the external coat; 2. The exter- 
nal coats may be lacerated withotrt a lesion of the internal coat; 
3. All the coats may be torn through. The two first accidents to 
arteries may lead to the following results : — 1. To the obliteration 
of the vessel in the same manner as when the ligature is applied ; 

2. Severe haemorrhage from the sloughing of the remaining coat ; 

3. To an aneurismal tumor formed by the gradual yielding of the 
remaining coat; 4. To immediate obhteration of the artery and 
gangrene of the limb. The third lesion, or rupture of all the coats, 
is liable to be followed by gangrene, especially when the accompa- 
nying vein is also involved ; iSemorrhage seldom occurft. 

Punctwred Wownds, — ^Arteries may be penetrated by large or 
small instruments; when the instrument is very small, as a needle, 
the wound may heal without any haemorrhage or other symptom ; 
if the instrument is larger, haemorrhage may be immediate, or the 
elasticity of the coats may close the wound temporarily, and sub- 
sequent ulceration reopen it, resulting in free bleeding. 

Incised Wounds, — The incised wound may partialfy or wholly 
divide the vessel ; it may be transverse, obhque, or longitudinal to 
the axis of the vessel When the vessel is completely divided it 
is much less Uable to continued and repeated haemorrhage than 
when partly divided, as it is capable of contraction and retraction, 
which favors the formation of a clot. Partial division of an artery 
by a transverse or oblique wound is constantly liable to haemor- 
rhage ; if the clot forms externally, which is always the case, it is 
readily displaced and the bleeding is rene^^ed. Longitudinal 
wounds are capable of spontaneous cure. 

Treatment, — The following general and special rules in the treat- 
ment of wounded arteries, are principally from Mr. Guthrie; sUght 
'odifications have been made : — 

General Rides. — 1. If the wounded artery is in an extremity, 
haemorrhage may be temporarily conttoUed, ft\t.\i^r by strongly 
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flexing, or by very forcibly extending tbe limb (in the former case 
the artery is compressed at the bend of the limb, and in tbe latter 
compression is made in its course by the muscles and the fascite). 

2. In general, no operation ought to be performed on a, wounded 
artery unless it bleed. 

3, No operation is to be done for a wounded artery in the first 
instance but at the spot injured, unless such operation not only 
appears to be, but is, impracticable. 

4. If tlio artery ia small, like the temporal, the practice to be 
pursued is to divide the vessel, irhen it wiO be enabled to retract 
and contract; and the bleeding will in general permanently cease 
under pressure, espeGially when it can be appbed against the bone. 

5, If tbe artery is of a larger class, and continues to bleed, it 
should be sufficiently exposed by enlarging the wound; a ligature 
should be applied above and below tbe opening in the vessel, 
which may or may not be divided between them at the pleasure 
of the surgeon. 

8. When the externa] wound closes under pressure, and biood ia 
extravasated in such quantity under the fascia, and between the 
muscular structures, as is not hkely to be removed by absorption 
under general pressure, the wouTided artery should by inoiaon be 
laid bare and be secured in a umllar manner, even at the expense 
of any muscular fibre which may intervene. 

7. When an aneurismal tumor forms some time after such an 
accident, in the upper part of the forearm in particular, tbe apph- 
cation of a ligature on the brachial artery ia admissible on the 
Hunterian principle. 

8. Whenever the main artery of a Umb ia injured by a musket- 
ball, mortification of the extremity will frequently be the result, 
particularly if it be the femoral artery; it will be of certain occur- 
rence if both artery and vein are injured, although they may not 
Be either torn or divided. Immediate amputation at tte seat of 
injury is not advised. Wait with the hope that the mortification 
will not extend, provided there are no constitutional symptoms ; 
but, if they should present themselves, or the discoloration of the 
skin should appear to spread, amputation should be performed 
forthwith, immediately below the knee, A wound of the axillary 
artery rarely lends to morliflcation of the fingers or hand. If it 
should do so, the principle of treatment should be aimilar. 

9. In all cases of punctured wounds, when pressure can be 
effectually made, and especiaEy against a bone, it should be tried 
by graduateil compression over the part injured, ta the course of 
the artery^bove and below the wound; if in an extremity, over 
the whole limb generally, tlie motions of which should be effectu- 
ally prevented, and absolute rest must be enjoined, if the artery 
is of any importance. This should be continued for two, three, 
or more weeks, according to the nature of the injury. 

10. In every case of wounded — not aneuriaMui!i. — mXkk-^ Nsi- ''J^^^ 
^^■Mc, one ligature should be appWcA B.\>o'i«, aai iu,\sj\>a«x"^'^«^*jBte 
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opening in the injured vessel, and not one alone on the common 
trunk, even if that should be the part injured. 

11. When an artery lying superficially upon one side of a limb 
is wounded by an instrument penetrating from the opposite side, 
Mr. South advises to cut directiy upon the artery on the uninjured 
side^ and apply the ligatures. 

Special RuUs, — 1. When the internal carotid is wounded through 
the mouth, Mr. Guthrie advises that a Hgature be placed above 
and below the opening made into it; the rule which generally 
obtains among surgeons is to apply a ligature to the common 
carotid. 

2. When any one of the branches of the external carotid has been 
wounded, it ought to be tied at both ends, at the part wounded ; 
if the surgeon cannot do this, and the hasmorrhage demand it, the 
trunk of the external carotid is the vessel on which the Ugature 
should be placed, not that of the common carotid. 

3. The internal carotid artery, when wounded near the bifurca- 
tion of the common carotid, is to be secured by two ligatures. 

4. A ligature may be placed on the internal or external carotid, 
close to tne bifurcation, with safety; but if the wound of either 
vessel should encroach on the bifurcation, one ligature should be 
applied on the common trunk, and another above the part 
wounded ; but as neither of these would control ^ the collateral 
circulation through the wnmjured vessel, whichever of the two it 
might be, a third Ugature should be placed on it above the bifurcation. 

6. The error of placing a ligature on the subclavian artery above 
the clavicle, for a wound of the axillary below it, should never be 
committed. 

6. Punctured wounds of the arteries of the arm and forearm 
ought to be treated by pressure applied especially to the part 
injured, and to the limb generally ; but when the bleeding cannot 
be restrained in this manner, a ligature should be appUed above 
and below the part injured, whether the artery be radial, ulnar, or 
interosseaL 

7. When the ulnar artery is woimded in the hand, which is 
comparatively a superficial vessel, two Ugatures should be placed 
upon it ; when the opening is small, pressure may be tried. 

8. When the radial artery Js wounded in the hand, in which 
situation it is deep seated, and the bleeding end or ends of the 
artery can be seen, a hgature should be placed on each. If this 
cannot be done, search should be made by incisions through the 
fascia, as extensively as the situation of the tendons and^erves in 
the hand will permit. The bleeding point should be fully exposed, 
all coagula removed, and a piece of lint, rolled tight and hard, of a 
size only sufficient to cover the bleeding point, should be laid upon 
«t; a second and larger hard piece shoi3d then be placed over it, 

' 90 on, until the compresses rise so much above the level of the 
EDd AS to allow the pressure to be continued and retained on 
yroper spot, without including the Tkeig\jfeoTm^ ^«xts \ a piece 
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or linen, kept constuntl; wet and cold, should be applied over tha 
Bidee of the wound, whidi ebould not be closed, so as to allow of 
any blood bein^ freely eyacuated. 

9. The aaterior tibial artery is to be tied at that pnrt of its conree 
at which it may be wounded. A case haa been supposed, in which 
a knife, a sword, or other narrow instrument, harmg penetrated 
the upper part of the leg, haa woundad the anterior tibini artery 
jQSt afl;er it has been given off from the posterior tibial, behind the 
interosseous apace or Ugament The bleeding is free, and from th* 
wound in the front of the leg, although the arl^ry cannot be 
Becured, from the narrowness of the space between the tibia 
and fibula, behind which space it is situated. This very peculiar 
injury, which may, however, occur at any time, cannot be known 
until an incision has been made on the fore part of the teg, and 
the bleeding point seen so deep between the bones as not to admit 
of two ligatures being placed on the artery above and below it 
Id such a cose, an incision ia to be made through the calf of tha 
'eg, when the artery can be secured without difficulty 

10. The posterior tibial, or the peroneal artery, or both, if 
wounded at the same time, are to be tied through a free incision 
in the calC 

11. The popliteai art«ry is never to be secured by Ugature, unless 
wounded and bleeding. 

12. An instrument penetrating the thigh two inches below Pou-' 
part's ligament, and wounding the superficial femoral artery, will 
necessitate the apphcittion ol two ligatures, one above and the 
other below the wound in the vessel; but as the profunda under 
ordinary circumstances is given off posteriorly at this spot, it is 
posuble the upper hgature may l>e placed on the main artery a 
little above the bifurcation. The result might, and would probably 
be, on some sudden movement of the patient, a recurrence of the 
hiemorrhage by regurgitation from the proilinda into the main 
trunk below the hgature; and thus throagh the wound in the 
artery, the lower ligature assisting by the obstacle it offers to the 
passage of blood through it. In such a case, the wound ^onld be 
reopened, and the profunda sought for and tied. 

13. When a wound of the femoral artery or its branches occurtL 
and the bleeding cannot be restrained by a moderate but reflated 
compression on the trunk of the Tesse!, and perhi^ on the mjured 
part, recourse should be had to an operation, by which both ends « 
of the wounded artery may be secured by ligature ; and the imprac- 
HeabGity of doing this should be ascertained only by the failure of 
the attempt. If the lower end of the artery cannot be found at 
the time, the upper only having bled, a gentle compression niain- 
tained upon the track of the lower may prevent mischief; but if 
dark-colored blood should flow from ihp wp9p^,.^hich is«y<be- 
expected to come fron£ the,-l9ivei>efid of .the >ctBl%.aDd eompre^- 
Bton does not aufBce to-^improsi tj^ tlffmOI^hi®^'&t^w■>»=^^^ 

if the vessel must be esposeo, Kn.4 aecoiBii iieM \" ^^^ ''^'"* ' ' "■ 
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14. Wounds of the Bciatic and internal iliac should be treated by 
a ligature applied to both cut extremities, Bad not to the arteriel 
at tiieir origio. 

LIOATIrKK OF ABTEBIBS. 

The object sought in the hgation of an artery is the permaitent 
obstruction of the current of blood by the obliteration of its cavity. 
To effect this object the intemal coats of the vessel ehould be rup- 
tured by the ligature ; the process of obliteration then conaista in 
the organizatJon of the clot in the vessel with the adheaion of the 
ruptured tunics. 

InatmmeBta. — The instrumeuta immediately required are a 
M^^el, forceps, aneurismal needle, Ugature, director, and spatulas. 
Tht Scalpel. — The common scalpel answers the best purpose in 
this operation. Its blunt, rounded edge, is beat adapted to the dis- 
eectioQ, and the broad extremity of the handle can be used to 
advantage in separating layers of faecia, and parts where the cutting 
edge is not desirable. 

Tha Ibrcepi. — The common dissecting forceps should be selected 
for the dissection; they should have accurately fitting teeth, and 
not be Uable to open at the extremity when firmly closed ; a pair 
of small forceps may al^io be required. 

The Needle.— The common aneurism needle 
is a curved blunt instrument, with an eye 
near the extremity, and firmly fixed in a bri- 
dle (Fig. 61), When used, the extremity is 
genUy m^nuated under the vesseL and as it 
appears ufton the oppoute side, the loop of the 
ligature is seized with the forceps, or a hook, 
and one end being drawn through, it is held 
as the instrument is withdrawn, carrying the 
other end, and thus leaving the ligature under 
the TesseL Of the different needles mvented 
for this operation, that known as the " Ame- 
rican needle^" of Dr. Mott, ia, perhaps, the 
most convenient, and is especially well adapted 
to those cases where the artery lies verr 
deeply. It consists of the handle and hook 
(Fig. 63), and the blunt needle with two eyes 
(Fig. 52). The needle is fitted to the shaft 
(Fig. 53) by a screw. When used, the ligature 
is Brat inserted into the second eye ; the nee- 
dle is then passed under the artery, and as 
the extremity emerges upon the opposite side, 
..•Uie filun},bQok is.inBeited into the eye, and 
" •'»*.•«. •'• -"i?^* jieedla l/:th'UB hejd until the handle ia 
* * "^l*-* • "••nnscfewedf ■ifrBefi'U.ii drawn through with 
I&0 Iig*tnre, It it sometimes necessary \a mc^u^e o'lhe^ ^A»eu« 
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with the artery, wiien the Bharp-point«d needle (Pig. 52) ahooM 
be used. 

rfie Director. — The director ie used ii 
the diseection to raise the fsBcIa before it 
divi^on; it is sometimes passed underthe 
" artery as a guide to the needle. 

Spatalae. — Two spatulas are often p 
quired, with ■which assietaata separate the 
udes of the wouud, and expose the deep- 
seated part;;; pieces of flexible metal o 
wood may be used. 

The Ligature. — The ligature is gene- 
7h. h. rally of the atrongest dentists' »Ik, c 
silrerwire; its size proportionate to 
size of the vessel, tn geueral a large ligature irritates 
more than a small one, and is longer ii 

AmuiEeaieDta. — The patient is placed upon a firm bed, 
or on a table, and the assistant administers the anssthetic; 
the surgeon takes hia position generally on the outside of the 
limb which ie the seat of the operation ; a second assistant 
tafcee a position where he-can command the artery above if 
byany accident it is woundedj or if the artery yields under' 
the tightened ligature; a third uses the sponges; and a 
fourth separates the woQod with the spatulas. 

PotiHon of the Artery. — The precise location of the 
artery is determined, 1. Bj its pulsations ; 2, By given 
anatomical points in the yicinity. To render the former 
distinct, the Umh should be placed in a position favorable '^ 
to arterial circulation; to render muBules and tendons Fib. bs. 
most distinct the limb should be forcibly extended al 
the commencemeot of the operation. When the dissection haa 
proceeded so far as to reach the vicinity of the artery, the opera- 
tor is aided in detecting its position by flexing the hmb so as to 
relax the muscles and tissues. 

PotOiim of Superfieial Veins. — It is important, before the first 
incision is made, to guard against wounding superficial veins. 
Their position is readily defined by compressing the parts above 
the point of the proposed operation. 

Operatlre Proc^dare. — The operation involves several conse- 

InHsion, — When the first incision is about to be made, the skin 
should be rendered tensa by the thumb and fingers of the left 
hand applied on either side of the vessel, or (he fingers applied 
at the extremity of the proposed inoimon, parallel to its course; if 
the first method is chosen, care must be taken not to make toj«.* 
traction on one side than on theothet-, \.be »ecs«A,Tiit*w^T™^^™ 
where the <]dn is nitunlly lenaB wvft.'towV^iv^^^*^'^"*^'*^'* 
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sary. The scalpel should be held in the second or third position 
(Figs. 4, 5), and the incasion should be made directly over and gene- 
rally parallel to the artery, through the skin only if the artery is 
superficial, but also through the cellular tissues if it is deep, its 
length varying with the depth of the vessel and the fleshiness of 
the subject. The incision is sometimes made in the direction of 
the fibres of the muscle covering the artery, as where the great 
pectoral overUes the axillary ; at other times it should be curved, 
so as to raise a flap. The length of the incision cannot be pre- 
scribed, but it should always be ample. 

DisaecHon of Fdscke and Muscles, — The fasciae are carefully 
pinched up with the forceps (Fig. 54), and being opened with the 

scalpel applied horizontally, are incised fireely 
on a director introduced beneath them. In dis- 
secting among muscular structures it is import- 
ant to enter the muscular interstices, and not 
wound the substance. These inter-muscular 
spaces are marked by deposits of fat, especially 
towards the terminal extremity of the muscles, 
and hence we should commence the separation 
of muscles as nearly as possible at their terminal 
extremity. If there is doubt as to the line of 
separation, a puncture with the bistoury will dis- 
close adipose or muscular tissue, according to the 
nature of the underlying structure. K the dis- 
section is made through the body of the muscle, 
the fibres separate more readily in an inverse 
direction, viz. fi'om their origin to their attach- 
inents. The muscles may be separated with the 
handle of the scalpel or the finger nail. 

Isolation of the Artery, — The larger arteries 
have firm sheaths, which require to be opened 
by dissection ; the smaller vessels have but sUght 
fibrous investments, and are readily exposed with the point of a 
director, or the aneurism needle. The true sheath of the artery is 
opened by pinching up a small portion with the forceps, and nick- 
ing it slightly with the scalpel, held as before noticed (Figs. 4, 5) ; 
into the opening thus made, the end of a director or the aneurism 
needle is gently insinuated, and by sUght movements of its point, 
first upon one side and then upon the other, the sheath is separated 
completely around the vessel, to an extent sufficient to allow sim- 
ply the passage of the Ugature ; as the extremity of the instrument 
emerges on the opposite side, the finger of the left hand, or the 
thumb and forefinger pressed together, should steady its point as 
it penetrates the last of the investing sheath. 

Passage of the Ligature. — K the artery is small and very super- 

^dal, a director may be passed under, and along its groove a blunt 

^edle carrying the ligature. If more deeply situated^the common 

9unam nee&e (Fig. 61), or the Amencan n^^^ft V^V^^. ^^ ^^ . 
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ahould be used. la the iao!»tion of the artery the a; 
die ia often ueed, and the operation ia then completed by draw 
ing one end of the lig'a- 
ture out upon the opposite 
side (Fig. 55). The nee- 
dle Bhould be passed &om 
the Terns; no torce ahoutd 
he need, lest the instrument . 
penetrate the coQta of 

Hjing Oie Ligature. — The 
ligature should be placed 
at right angles witli the 
long asis of a vessel, and 
the reef-knot (Fig. 39) 
tied, unlesH there lire spe- 
cial reasons for adopting 
the surgeon's knot (Fig. 
38), The first knot i9 
tightened around the ves- 
sels firmly, on either side of th.a ligature, near the artery, with 
the iudes fingers carried to the bottom of the wound (Fig. 
66). The degree of constriction varies with the size of the arte- 
ries, but it should always be 
sufficient to rupture the in- 
ternal coats, the senaation of 
which is communicated to 
the fingers. In tying the 
second knot care must be \. \ 
taken not to tighten the \ 
thread firmly until traction "V,)-^ 
is made on a plane with the 
first knot, with the fingers 
^ain carried down to the 

Draangi. — The two ends 
of the ligature are tied to- Ttv. 84 

gether, and being brought 

out of the wound at its most dependent part, are fastened to the 
exturnal parts by an adhesive strap; t>.ie edges of the wound ara 
brought together by adhesive straps, er if the wound is deep and 
gaping, sutures are used. 
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Ulnar Arterr.— The ulnar, the larger terminal divisionaf tt*.'iii«»- 
chialartery, passes to the inner aide ot^.\lfttote.■(J^i^*.^■■^'»■'^'*;*'^^^^^ 
of ite upner third, continues uWtv g \-Ve \iQ6i ^4»i '"^ "^^ '*"^''*' ^*^^B 
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oyer the annular ligament, on the outer side ofihe pisiform bone, and 
terminates in the superficial palmar arch. Its course is marked bj 
a line drawn from the internal tuberosity of the os brachii to the 
external side of the pisiform bone. It may be ligated in tlie fol* 
lowing places : — -v 

I. At the Wribt. — ^At the point where the ulnar artery termi- 
nates in the superficial palmar arch (Fig. 67), the ligature is to 
be applied. The artery lies immediately to the radial side of the 
pisiform bone, and is accompanied by its veins, h, and the ulnar 
nerve, c, whicn lies on its internal ana posterior a^ect. 

Operation, — ^The hand being held back, make a slightly curved 

incision on uie radial 
side of the pisiform 
bone, through the 
skin and adipose tis- 
sue of the hypothenar 
eminence, about three 
inches in length, its 
concavity looking in- 
wards; the artery, a, 
is deeply seated in a 
groove, and the dis- 
section should be con- 
tinued along the side 
of the pisiform bone 
ah c until it is exposed; 

Fie. 67. the latter part of the 

dissection will be fa- 
cilitated by flexing the hand upon the forearm ; the needle should 
be passed from within outwards. 

n. In the Lower Third of the Forearm. — The artery is covered 
by the superficial and deep fasci», having upon its inner side the 
flexor carpi ulnaris and ulnar nerve, and upon its external side the 
flexor subiimis digitorum. 

OperaHon, — Place the arm supine, and extend the hand so as to 

make prominent .the 
tendon of the flexor 
carpi ulnaris : then 
along the interiial boi^ 
der of this muscle, a, 
or at the union of the 
external four-fifths of 
the arm with the in- 
ternal fifth, or on a fine 
drawn fi'om the inter- 
nal condyle to the pisi- 
form bone, make an 
incision about two 
niea in length, throiigh the skin, c, taidBubc^\Axi^o\»^Q«^\i\<dx\>^^ 
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P*/ the aeep fascia ia raiaed on a director, or with the forceps, and 
utGised, eipoaing the tendon of the flexor carpi ulnoria ; this should 
be preesed inwards, and immedialelj behind it the artery, d, will 
be found with its two accompanying Teins and the nerve upon the 
inside. 

lU. In THK Upper Thiro, — The ulnar artery, arising irom the bra- 
chial, curves inwards deeply beneath the Sexor muscles, and paaeea 
along the ulnar side of the forearm^ between and covered by the 
flexor carpi ulnaris and flexor sublmiia digitorum ' it is accom- 
panied by two veins, and by the ulnar nerve, which is more super- 
ficial and intemaL 

Operation. — (Fig. 59.) The forearm being supine, the hand ia 
strongly extended and incUned to the radial side; an incision is 
made on the imaginary hue given, three inches in length, and 
beginning three fin- 
gers' breadth below 
the internal con- 
dyle ; the incision di- 
vides the skin and su- 
perfioial fascia, and 
exposes the aponeu- 
rotic connexion of 
the flexor carpi ul- 
naris and flexor suh- 
limis, which is of a 
yellowish-white co- 
lor; this is divided 
with the director 
from below, where 
it is the most delicate, carefuUy avoiding the divicion of muscu- 
lar subatanco ; the flexor mibliinis, a, ia drawn outwards, and the 
deep aponeurosis exposed, under which lies the artery ; if the ves- 
sel is not seen, press the flexor carpi ulnaris, a, inwards, and expose 
the ulnar nerve, h, a little external to which lies the artery, e, with 
its two veins, d; the artery is isolated by flexing the arm slightly 
and the hand strongly, and passing the needle fi'om within outwards. 

BadiBl KrttTj, — The radial, though the smaller branch of the 
bracldfti artery, lies in the direct course of the latter like a conti- 
nuation ; its course is marked by a Une drawn from the centre of 
the elbow to the inner side of the styloid process of the radius. 
It is superficial tliroughout nearly Its entire course, but is generally 
hjrated at tlvree points; — 

1. Ok TttE DoaauM ot res Wnisr. — (Fig. 60.) The radial artery 
at this point passes in the groove between the upper extremities 
of the first metacarpal bones, & fibrous band separating it fi^m the 
tendons of the thumb; the artery may be lied here.justai '' 
ftbout to form the palmar arch. Agaia, «& 'w -^leu^ -lox^ 
laitensor muscle of the tiiumt, end bvks eo-a-evmia* ''^«> * 
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Fig. 60l 



pulsadiig between the extensor oasis metacarpi pollicui, and tiw 
extensor secundi metacarpi pollicis, a little below and posterior to 
the extremity of the styloid process of the ladius; at this point 
the ligature may also be applied. 

Operation, — In li^ating the artery at the commencement of 
the palmar arch, an mcision of an inch in length is made alonff the 

outer borders of the 
* ^ * ** extensor secundi and 

metacarpi pollioiSy at 
the angle formed by 
the two first meta- 
carpal bones, care be- 
ing taken not to 
wound the super- 
ficial yeins. The ar- 
tery is readily ex- 
posed and tied. If 
the point of liga- 
tion is higher, the 
hand is placed be- 
tween pronation and 
supination, the thumb 
strongly abducted so as to render prominent the extensors, and an 
incision is made an inch in length, between the tendons of the two 
extensors above indicated, conmiencing at the lower extremity ^f 
the radius, and being in the line of the axis of the first metacarpal 
bone. These incisions are made hghtly, the superficial vein of the 
thumb avoided, and the fibrous tissues over the artery divided, 
exposing the artery; the extensor ossis metacarpi poUicis, a, ia 
drawn inwards, and the extensor secundi intemodii pollicis, d, 
outwards, exposing the artery, c, and its accompanying veins, 6. 

II. In the Loweb TmRD of the Arm. — The artery is situated 
superficially, lying between the tendons of the supinator longus and 

the flexor carpi radiahs ; it is 
accompanied by venae comi- 
tes, and by the radial nerve 
which Ues external ; its pul- 
sation is easily detected. 

Operati(m.—-(Fig. 61.) The 
arm is held supine; the 
hand forcibly extended 
makes prominent the flex- 
ors; the operator standing 
on the external side of the 
limb makes a light incision, 
^Q (jl^ two inches in length, from 

half an inch above the arti- 
culation of the radius, on the external border of the flexor carpi 
rjtdJaUs or on a line joining the external witYi ^e \3Qiftft m\«twbik 
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fourths of the arm; the deep fascia, a, is raised on & director ex{ 
the artery, o, with its two veins, 6, and the nerve, d, external m 
posterior; the needle may he passed in either direction, 

m. In the TJppeb Third op the Aem. — The artery lies betwoe 
the supinator longus aod the pronator radii teres; it has veiuft^ 
CQmiteB; the radial nerve lies immediately on its external side. 

Operation.— {¥ig. 62.) The limb being extended Hupine, the 
superficial veina are defined by pressure of the thumb above; an 



of the supinator lon- 
guB, if recognised by 
the liepreEBion, or on 
a line drown &om the 
middle of the bend of 
the elbow to the inniir 
side of the Btyloid 
process of the radios, 
dividing the skin and 
Buperficiid fasciie ; the 
deep fascia is divided 
on a, director ; the arm 
is slightly flexed to- 
relax the mascles, and 
the supinator longus, 
a, being drawn aside, 
the sheath of the arte- 
ry, 6, is exposed The needle 



three inches in length, on the internal border 




J Arierr. — The brachial artery extends from the lower 
margin of the axilla to an inch below the bend of the elbow, in a 
line drawn from the junction of tie anterior with the middle third 
of the axilla to the middle of the bend of the elbow. The brachial 
artery is usually ligatured at one of the following points: — 

I. At the Elbow.— The brachial artery lies in the centre of a tri- 
angular space at the bend of th« elbow, formed by the supinator 
longus, externally, and the pronator radii teres, internally; it rests 
on the brachialis anticua; the median nerve hes to the inner ude 
half an inch ; the tendon of the biceps lies on the outer side ; its 
coverings are the skin, superlicisl fascia, and the median basilic 
vein, which is separated by the bicipital fascia. 

Operation. — (Fig. 63.) The arm estcnded and held in a supine 
poi^icion, an obUque incision, two Indies and a half in length, is 
made along the internal edge of the tendon of the biceps, within 
the median basilic vein, dividing only the skin; push aside the 
vein and divide the aponeurosis, which Is the deep fascia, e, on a 
director ; the tendon of the biceps, e, is now seen, and on its mside 
the artery, a, with its two veins, and still fiirthec m-«»s^ '^ffl» 
median nerve, h. The forearm i& no'm ft\i^\i^?ife'i*&,«sA*°*''^***' 
die passed from within oulwdtA, cweMiVj K'sii-iS-vr,^'**!""*''*- 
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n. In thi Middle or thk Arm. — Tha brscbisJ descends on the 
hmer nide, first of the corBCO-brachislia, snd afterwuds of the 
biceps; it is covered 
bj the fascia and io- 
tegument^ and over- 
lapped slightly bj 
the biceps J itt 
sheath contains the 
two veme oomites; 
the internal cutane- 
ous nerve lies supei^ 
ficial to it; the me- 
dian is superficial to 
it above, and rather 
to ito outer side: 
about the middle of 
the arm, it crosses 
the arterf , and in- 
feriorlj it is to its 
ulnar side ; the ulnar 
Derve is internal to the arterj, and at some distance from it infe- 
riorlj ; the spiral nerve is posterior, and separates it above from the 
triceps. 

Operation.— (Fig. 64.) The arm is extended and carried at 
right angles to tae bodj, and held supine. The course of the 
artery may be recognised, 1. By its pulsation ; 2. 3j the internal 
margm of the biceps and coraco-brachisHs: 3. By the median 
nerve, to the inner side of which it lies; i. By Uie line above 
given. An incision is mode two or three inches in length, along 
the inner border of the 
* bioepa, dividing the 

skin freely down to 
the &acin ; this is in- 
cised on a director, and 
the position of the 
median nerve detected 
in the wound with the 
finger; this is exposed, 
and being pushed aside 
with the biceps, d, and 
the median nerve, o, the 
artery, c, is found im- 
mediately behind and 
inside, accompanied by 
ne. K its vence comites, a. 

The arm is now flexed, 
the vessel isolated, and the l^ture passed from without inwards. 
Vodificatiom. — If the incision ia made a little too farback the ulnar 
n» » exposed, and is liable to be misUiken iw t^Q medwu-, aod 
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this en'Or may be confirmed by the preHence of the vein, occupy- 
ing tba same relative position as the brachial to the median, which 
may be mistaken Tor the artery. If it ie remembered tliat the 
ulnar nerve here passes downwards and backwards, the error wiU 
be reBtified. The brachial may have a high dirision into ihe radial 
and ulnar ; or it may have a high division, and the branches s^in 
unite in the arm. 

Ill, Opkration at the Uppee Thikd. — The arm being extended 
aa before, an incision two inches and a half in length is made along 
the inner border of the coraco-Tirachialia ; the artery is readily 
expoaed, lying between and beliind the median and ulnar nerves, 
tlie former to the outside, and th« latter to the inside. 

Axillary Artery. — This artery estends from the lower border 
of the first rib to the lower mar^n of the tendon of the latisaimus 
dorsi, or the inferior boundary of the axilla; its course is in a iina 
dividing the anterior and middle third of the axilla. It may be 
hgated in two places :— 

I. Below the Pectohalis Mikor. — In ita lower half the artery 
is auperficial, covered only by the integuments and deep fascia; 
the coraco-braohialis muscle is in contact with the artery, which 
may be found at its internal and posterior border ; the branches of 
the brachial plexus of nerves surround the artery, the musculo- 
cutaneous lies along the outer side ; the two roots of the median 
meet in front, at the lower border of the pectoralia minor; the 
nerro then Uea in tront and to the outer side of the artery ; the 
internal cutaneous lies in front and to its inner side; the ulnar 
and radial are still fiirther within, and behind; the axillary v 
in front of the artery and n 

Operation. — (Fi g. 



65.) The patient is 
placed on the back, 
and the arm rotated 
outwards; the ope- 
rator stands on the 
outside if it is the 
right arm, and on 
the inner side if the 
ieCt, and recognising 
the inner border 
of the coraco-bra- 
chislis muscle, g, 
and the pulsations, 

two or three inches 
in length, in the line 
indicated, b, dirid' 
ing only the akin; 
the fascia is then incised 



I, which it partly conceals. 




a ^iec\oT ■, -w^fti •Ca* e.^*- ^^ *^ '^ 
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tor, the asillary vein, o, is first pushed Ijaekwnrda, then the bra- 
chial plexus; the median nerve, e, ie now recognised, and being 
brought forward, wblle the internal cutaneous, e, and ulnar, d, hk 
pushed backwarda, the artery,/, is exposed. The artery is careiully 
separated from the vein, which Is pushed backwards, and the nervoi 
which surround it, and the needle ie pasa^d from behind forwards. 
II. Bblow the Clavicle.- — (Fig. 1)6.) In its upper part the sotil 
Jary artery is covered succeHsively by the insertion of the peetoralis 
minor,/; higher up by the pectoralis major muscle, i, ih>m which 
it ia separated by a layer of adipose tissue, containing numerous 
small veins and arteries; and finally by the fesciie and the skin ; 
tlie suprascapular artery.K, crosses the base of the neck just above the 
elavicle: the axillary vein, h, in fluent and to the inner side of the 
artery, is not in immediate contact with it; the cephalic vein passes 
upwards in the interspace between the deltoid and pectoralis major 
muscles, crosses the tudllary artery above the pectoralis minor, and 
empties into the axillary vein ; the nerves, b, of tlie brachial plexua, 
e, lie behind and above ; a thoracic branch ofton crosses the artery, 
"■ont, and sometimes behiiul it. 



} 
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Operation.— The patient is placed on his back, with his shoulders 
slightly raised, the elbow a little eeparated from the body, and the 
head mclined to the opposite side ; an incision is m^e three 
inches in length, three quarters of an inch below the clavicle, and 
commencing about two Inches outside of the Bterno-olavicular 
articulation, through the akin, platysma, and subcutaneous cellular 
tissue; the fibres of thn pectoralis major are scparaf^d gradually 
"Itil the posterior investment of this muscle, like an aponeurosis, 
'" ihe ahoiilder is now depressed and tW EaBcia torn by the 



point of the director; the upper border of the peotoralia minor is 
now pressed downwards and outwards with the finger, when the 
axillary vein is brought to view ; this ie drawn ^ntly forward 
with a blunt hook, and behind it the artery ia found, with the 
nerves of the brachial plexus still further behind and abOTe. The 
jeedle ia passed trora within outwarda. 

Method with a FL*p.^(FJg. 67.) The following method, known 
as Chamberkine'a, has many obvioua advantages. A tranHverae 
incision is made, three inches in length, through the sltin and pla- 
tysma, along and upon the lower edge of the clavicle, three fingers' 
breadth from the sternal extremity of that bone, and tenuinaling 
in inch from the acromion process of the scapula; a He cond incision, 
hrce inchea in lengtfi, is made obliquely through the integumenta, 



over the deltoid and pectoral muBcles, meeting the first nearly in the 
centre; the cellular membrane and fat are removed; the clavicular 
portion of the pectoralia major, g, h, is detached and the cellular 
UsBue overlying the suhclavian veeaela removed; the artery now 
appears andit£ pulaatlone are detected; the pectoralis minor, c, and 
the margin of flie deltoid, d, are brought to view, and the artary, 
«, ia isolated from the vein, a, lying in firont, and the brachial pleiua 
behind, 

BabclBTlan hrtery. — The Bubclavian artery arises from the 
innominata on the right ade, and from the arch of the aorta on tlie 
left; it extends in a curved direction from ila origio to tie lower 
border of the firat rib. It may be ligated in three places. 

I. Odtsidb of tbb ScALENi Mdscleb. — {Fig. 66.) This portion 
of the artery, g, passes downwards and outwards, lying in a groove 
on the first rib ; it first passes through the supra-clavicular tnangle, 
and is then covered only by the deep fascia, iJie platynna, and skin; 
lower in Its course it is covered by the clavicle and subclavian mus' 
cle I the subclavian vein, h, lies lower and in front of the arterY, 
•epsrated from it by the insertion of tbLftw»\eft\A a.-MiKxis.-c««~"'~ 
Hf/ the external jugular vein cvowea m ^T(n\\. ot -Cisr: w^vrk^' 
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brachial plexus of nerves lies aboye and behind the artery. The 
artery may generally be compressed on the first rib. 

OperatiorL — (Fig. 68.) The artery is sought for in the supra- 
dayicular triangle, which is bounded externally by the omo- 
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hyoid muscle, internally by the scalenus anticus, and below by the 
first rib, the patient is placed on his back, the shoulders depressed, 
and the head turned to the opposite side ; the skin over the parts 
being drawn down upon the clavicle, an incision is made through 
it along the bone, firom the anterior border of the trapezius to the 
posterior border of the sterno-mastoid, e; the platysma and superficial 
fascia are divided, care being taken to draw the external jugular 
outward, or, if cut, to tie the ends ; with the director and finger 
the ceOular and fatty tissue are separated, and the omo-hyoid mus-. 
cle made out and held aside ; the deep fascia is now divided and 
the border of the scalenus, a, defined ; the finger is now passed 
along its margin down to tne first rib ; the tubercle for the attach* 
ment of that muscle is recognised, just external to which the artery, 
bj will be felt pulsating. The attachments of the artery are sepa- 
rated with the finger nail, and the aneurism needle (the Ameri- 
can, Fig. 52, being the best) is gently insinuated beneath it, from 
before backwards, avoiding the vein, c, and slightly fi^om within 
outwards ; the point of the needle is guided bv the end of the 
fiinger, and prevented, when it emerges upon the opposite side, 
fi-om engaging any branch of the brachial plexus, a. 

Variciions, — Roux made an incision perpendicular to the clavi- 
cle ' Lisfranc divided the external attachments of the sterno-mas- 
toid ; Physick made a Y incision ; Ramsden and Liston give the 
hoHzontsd incision, with a second running along the outer margin of 
'the sterno-mastoid ; Blizard made an incision parallel with the 

eroa/JugulAT. 
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tpUcoHoni. — The Htemo-msatoid may hove on unusually 
led inserCioa upon the clavicle, as also the trapeziuB, in which 
CBSa the incLsion must involve the clavicular attachments of the 
former; the external jugular may run eo near to the aterno-maa- 
toid as to be involved in the incision, unless it ia carefully isolated 
and drawn to the outer side ; the transverse cervical and supra-sca- 
pular arteries may be met with in this dissection, and if wounded 
should be immediately lieated ; the tubercle of the rib ia Bometimea 
not well defined, in which case the attachment of the ecaleuus to 
the rib ia the guide to the artery, which is found just posterior to 
its insertion, 

IIL BErwEKN THE SoALKNi.^The arUiry at this point ia very 
abort, and passes between the two scaleni muscles ; it is covered 
by the integuments, platysma, steruo-mastoid, and the scalenus 
anticuB, upon which liea the phrenic nerve ; below is the pleura and 
above the brachial plexus. The ligature has seldom been applied 
at this point. 

Operation. — The ineision ia made as before, and the tubercle of 
the rib being recognised, and the insertion of the muscle into it, 
the director is passed behind it and between the muscle and the 
artery, and with a bistoury the muscle is divided ; ita retraction 
exposea the artery, which is readily hgated. The needle is pasaed 
from without inwarda. 

Modifications, — Dr, Mott advises to divide the muflcle internally ; 
Molgaigne directs to divide the muscle from without inwards, com- 
mencing Borne distance from the rib. 

ComplkaiioM.—'Ihe phrenic nerve is divided, unless the proceed- 
ing of Mott or Maigaigne ia adopted ; the internal mammary ortery 
is outside the nerve, and ia liable to be wounded if the inciaion ia 
too near the rib, 

III, WrtEis THB SoALKNi. — On the right side the artery passes 
upwards and outwards from its origin from the innominata acroaa 
me neck to the internal border of the Bcalenua anticua muscle ; it la 
very deeply situated, and liea upon the pleura; its anatomical 
relations are, in front, the skin, f'aaciie, platyama, origin of aterno- 
mastoid, stemo-byoid, and thyroid muscles; it is also irrossed by 
the pneumogaatrio, cardiac, and phrenic nerves, and by the internal 
jugular and vertebral veins ; behind, it ia in relation with the recur- 
rent laryngeal and Bympathetic nerves. 

On the left side the artery extends from the left portion of the 
arch of tbe aorta to the scalenus anticus, aitualed very deeply, and 
paasing upwards, almost verticaLy; in addition to the anatomical 
relations of the right, the left has in front the pleura, the lung, 
and the carotid, and internally, tbe osaophagus, trachea, and thora- 

OperaliiM on the Right SubelaviaTi. — The patient is placed on his 
baclc, the sliouldera raised, and tli« head turned to the opposite aide', 
two inciaions are made, one parallel witk tlic oitira ■^■ei^. !&■&«. ^a^ 
' ' and thf ol her along Uw vnnct ViotAct tj^ tot ^.-uevwi-^""*™*- - 
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a director is passed behind the sternal attachment of the stemo- 
mastoid, which is divided ; the cellular tissue is divided with the 
handle of the scalpel, and finger ; small arteries and veins in this 
parL and especially tne anterior jugular, are avoided ; the stemo- 
ajmd and thyroid muscles are divided on a director ; the deep fas- 
cia now divided with the finger-nail, or end of the director, exposes 
the internal jugulars, which being pressed aside, the needle is 
passed around the artery from below upwards to a^oid the pleura. 
Operation on the Left Stibclavian. — The following is the operation 
as performed by Dr. Rodgers, of this city: — The patient being 
placed in the position above described, an incision three inches and 
a half long was made on the inner edge of the stemo-mastoid, ter- 
minating at the sternum, through the skin and platysma; this was 
met by another incision along the sternal extremity of the clavicle, 
two and a half inches ; the Sap was dissected, and the sternal and 
half the clavicular origin of the stemo-mastoid divided on a 
director, and the flap raised ; the deep fascia was then divided by 
the handle of the scalpel and the fingers, the dissection continued 
along the outer side of the deep jugular vein to the inner edge of 
the scalenus anticus muscle, half an inch above the rib, to avoid 
the thoracic duct; the phrenic nerve was detected and avoided, 
and the fingers pressed to the bottom of the wound, discovered the 
rib, and then the artery ; the needle was passed from below upwards. 

Internal Mammarjr Artery. — This artery arises from the 
subclavian, and descends behind the clavicle to the inner surface 
of the costal cartilages near the sternum ; the internal jugular and 
subclavian veins and the phrenic nerve cross its upper part; in the 
chest it at first lies on the costal cartilages and intercostal muscles, 
covered by the pleura behind ; but lower it is covered also by the 
triangularis sterni muscle j it may be tied in the second, third, or 
fourth intercostal spaces. 

Operation, — An incision is made from the upper edge of the rib, 
commencing at the sternum, in either space, and carried slightly 
upwards, and outwards, an inch and a half in length ; the skin, 
cellular tissue, pectoralis major muscle, fascia, and intercostal mus- 
cle are successively divided ; a thin layer of cellular tissue opened, 
when the artery is exposed, and the needle cautiously passed fi:om 
within outwards. 

Tertebral Artery. — The vertebral artery arises from the sub- 
clavian artery in the first part of its course, and passes directly 
along the spinal column, entering the foramen in the transverse 
process of the sixth cervical vertebra ; it passes along the foramen 
in each of the vertebrae to the brain. It may be tied at the fol- 
lowing points : — 

I. Before entering the Vertebral Canal. — The artery passes 

fo the vertebral canal, behind the internal jueular vein and inferior 

tbj^roid artery^ to the spine, where it Ue% tk^^rweevi XJcL^a ^^«w\ia 
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antiouB and the longua colli, and in a. line drawn from the postern 
part of the mastoid process, to the junction of the internal foi ' 
with the external three-fourtha of tie clavicle. 

OptrraHon. — The patient is placed on the hack, the shot 
depressed, and the head turned to the opposite side; an inciaii 
made, three inches in length, along the inner border of the stemo- 
inastoid muscle, between it and the stemo-hyoid, and terminating 
at the middle of the upper eitremity of the steranm ; the skin, 
cellular tissue, and the aponeurosis, uniting the stemo-mastoid mus- 
cle and Bterno-hyoid, ore dirided, bringing into view the common 
sheath of the carotid, the internal jugular, and the pneumogaatrio 
nerve ; the cellular connexion of the sheath with the stemo-thj- 
roid muscle, and finally, with the longus colli, is separated with the 
finger; the head is now raised, though still turned to the opposite 
aide, and the sides of the wound forcibly separated; the cellular 
tissne at the bottom is divided, and exposing an sponeuroaia 
which passes lirom the scalenus anticus to the longus colli, the 
anterior part of the transverse process of the sixth cervical Terte- 
bra, the "carotid tubercle" of Ohassaignac, ia recognised; ttia 
aponeurosis ia opened an inch below this point, at the external 
border of the longus eolh muscle; the artery lies very deeply, 
and ahould be iaolated with the American needle. 

ModiJUationi. — Chassaignae makes an incision, three inches in 
length, in the course of the line al)ove given, as marking the course 
of the artery. Ippolito makes bis incision in the triangular space 
formed- by the external jugular vein, the posterior edge of the 
stemo-mastoid, and the clavicle, and seeka for the inner margin of 
the scalenus anticus. 

II. Between the Atlas and Axis. — The artery lies 
angular Hnace formed by the rectus posticus minor, and superi* 
and infenor obUque muscles, and is covered by the rectus postt- 
CUB major, and complexus. 

Operation.— The nead ia turned to the opposite side, and inclined 
forwards; an inciaion two inches long is made on the posterioi 
edge of the stemo-mastoid, commencing half an inch above the 
mastoid process ; a second incision is made, an inch in length, from 
the upper fourth of the first iucision backwards and obliquely 
downwards ; the skin and cellular tissue are divided ; then the 
apleniua muscle with its fibrous expanaion; a fibrous layer now 
appears, which must be cautiously divided to arrive at tile small 
arteries which lie beneath it; the edges of the wound being sepa- 
rated, a layer of fat appears, which is cautiously opened with the 
■finger or handle of the scalpel, and tlie artery is found within ; the 
two branches of the occipital artery are to lie drawn aside, as also 
branches of the second cervical nerve; the artery is isolated, and 
the needle passed fl'om without inwards to avoid the internal caro 
ti d ar tery. 

I IL Bktwees tm Atla b amp Qociptrt. — Tha ^m^'uaairaiiii. Tj^ota- 
^■hu are as given above. 
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Oper(Uion, — ^The incisions are the same as in the last operation, 
except that the first cut commences one^fourth of an in<^ aboTO 
the mastoid process; the skin, fascia, and splenius muscle, are 
divided, the occipital artery appears at the upper angle of tJie first 
wound and is held aside ; the underlying aponeurosis, with the cel- 
lular tissue, is divided; the edges of the wound are separated, 
and in a triangle formed by the muscles of the part, the cellular 
tissue, loaded with fat, covers the artery ; this is divided and the 
artery exposed; the needle is passed firom below upwards. 

Inferior TliFrold Artery* — This artery is a branch of the thy- 
roid axis ; it ascends the neck obliquely, passing behind the internal 
iugular, the pneumogastric nerve, the carotid artery, and omo- 
hyoid muscle, to the thyroid body. 

Operation, — The inferior thyroid may be ligated through the 
same incision as is made for the ligature of the common carotid 
(Fig. 70). 

Innominata. — The innominata, arising firom the right superior 
pottion of the arch of the aorta, in firont of the left carotid, passes 
in an oblique direction, upwards, outwards, and backwards, to the 
superior margin of the sternal articulation of cao clavicle, when it 
divides into the right subclavian and right common carotid, being 
fi-om one and a half to two inches in length. It is in relation on 
the right with the pleura, right vena innominata, and right pneu- 
mogastric nerve; behind, with the trachea; in firont, above, with 
the sternum, and the origin of the stemo-hyoid, and thyroid; 
below, with the inferior thyroid vein, and left vena innominata; 
and on the left, with the left carotid. 

Operation, — The following are the steps of Dr. Mott*s opera- 
tion : — The patient being placed on the back, the shoulders slightly 
raised, and face turned to the opposite side, an incision three inches 
in length was made just above the clavicle, and terminating over 
the trachea; another incision, of the same length, extended firom 
this point along the inner border of the stemo-mastoid ; the inte- 
guments were dissected off, the platysma divided ; the sternal and 
part of the clavicular portion of the stemo-mastoid were then divided 
on the director at the first incision, and turned outwards; the 
stemo-hyoid and thyroid were divided and drawn inwards, expos- 
ing the sheath of the carotid, par vagum, and internal jugulkr vein ; 
the par vagum was now separated firom the carotid, and with the 
vein, drawn to the outside, while the artery was drawn towards 
the trachea, enabling the operator to expose the subclavian ; the 
innominata was now reached by separating the cellular tissue, and 
the needle passed firom below upwards and inwards. 

The following method by Manec represents many of the modifi- 
cations of this operation : — The patient is placed on the back, the 
head thrown backwards, in order to bring upwards the artery, the 
io& turned slightly to the left shoulder • an Vncimoxv \& TEi».d&^ three 
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n length, extending from a point midway between the two 
mastoid musclea, towards the right shoulder, half an inch 
above the daticle (Pig. 69); the skin and platysma are incised: 
then, on a director, the sterno-roaatoid, e, and etemo-hyoid and 




thyroid are auooeBsiTely divided; with the handle of the knife the 
artery, rf, is isolated, care being taken to avoid the pnenmogaatrio 
nerre, b, the internal iuguior vein, e, and the phrenic nerve, a. 
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nandComDion Carotid Arleriea,--(Fig. 70.) These 
two veaaels may be ligatedj according to SSdillot, by the fol- 
lowing operation: — The patient being placed in the position for 
ligature of the innominata, an ini^ision three inches in length ia 
made through the integumenta, along the space separating the cla- 
vicular and sternal attachments of the sterno-cleido-maBtoid mus- 
cle; this interval is marked by a -depression above the clavicle, at 
the articulation of the clavicle and sternum; the head is now 
slightly flexed, and the internal portion of the muscle, a, 
rated from the external, 6, the stemo-byoid and thyroid are divided - 
on the caOula; ^e operator now readily exposes the innominata, 
h ; the common carotid, e; the pneumogaatric, d, and its branch, 
the recurrent laryngeal; the origin of the subclavian, g, and its 
branchea, the vertebral, c, and interior thyroid. 



the arch of the aorta, to Qio upper border of the thyroid oartilaM; 
their direction ii obliquely from before baokwarda, and &<nn within 
outwards, along the eztemal ride of the trachea and laryiUE, in ft 
line drawn &om the atenial end of the olaficle, below, to a point 




midway between the mastoid process and angle of the iaw aboYo^ 
Itt sheath is derived from the deep fascia, anaoonttunB the internal 
jugular and the pQeumogastric nerve, the vein being ezternid, and 
the nerve between. The vessel may be ligated at two point* r — 

I. At the Babe of tbe Neoe. — The art«ry is here deeply seated, 
having in front the platysma, superficial and deep fosciie, the atemo- 
maatoidj aterno-hyoid, and sterao-thyroid musoleB | externally it is 
in relation with the pneumogastric nerve and interna] jugular 
vein; internally with tne trachea; poateriorly with the lonKUs c^ 
and rectus anticus major muscle ; the internal jugular of the right 
ride recedes from the artery, but on the left approaches and often 
OVerl^S it. 

Chsssaignac lays great stress on what he calls the " carotid tubw- 
cle," as a guide to the position of the artery; this tubercle is tite 
anterior proieotion of the transverse proceBS of the sixth cervical 
vertebra, which is two inchen above the clavicle, and is a precise 
guide to the artery when the neck is straight; it corresponds in 
front and a little inside to the artery. 

Operation. — (Fig. 71.) The following operation is proposed by 
Sfdillot : — The patient is placed on the back, the head extended 
and incUned to the opposite side: the interval between the two ' 
attachments of the stern o-maatoid muscle is recognised, and an 
incision is made from the clavicle, two and a half inches, obliquely, 
along this interspace; the skin, platysma, and deep fascia are 
divided; tbe internal portion of the tnuacle, c, is drawn inwards, 
sad tbe external, a, outwards, Viy Tcicana o? R^o.\,\i\sia\ ftta ^i.-^ciwA 
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the internal jn^lar rem, h, and the pneumogastno oerre, e, l}^g 
between the vein, 6, and toe artery, /, and tie omo-hyoid muacla, 
d, crossing the upper pnrt of the vround ; the comniOQ ToBCular 
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sheath is opened and the needle paased &om irithDUt inwards, 
cuefuUj avoiding the internal jugular vein andpar vagum; a finger 
pressed upon the vein at the upper part of the wound will cause 
it to collttpse. 

ModiJUations.—Me.\gB.igae rejects this operation, and proposes 
(Bernard aad Hueile) the following ; — Ist. Mrtke on incision from 
two and a half to three inches in length, extending from a point 
one-third of an inch above the ste mo-clavicular articulation, 
upwards in the direction of a line which, if produced, would meet 
the Bymphysis of the chin; 2d. The skin, cellular tissue, and deep 
cervical fascia being divided, the eternal insertion of the stemo- 
mastoid muscle is laid bare ; 3d. Divide thia in the direction of the 
external incision, and beneath it will be fouud the Bterno-hyoid 
and Htemo-tliyroid muscles, wliich are to be pushed inwards 
towards the trachea- 4th. The sheath containing the vessels is 
now in view, and it should be opened, in the usual manner, as near 
to the trachea as possible, in order to avoid the vein. 

II. Below the Ouo-Htoid. — Tht artery at this point is covered 
by the integument, the platysma, the superficial and deep fasciie, 
the sternal part of the stemo-roastoid, the stemo-hjoid, and thy- 
roid muscles; it is croBSed obliquely, irom within outwards, by the 
stern o-msstoid artery, also by the superior and middle tliyroid 
veins, and lower down by the anterior ja^br; on the outer side 
are the pneumogastric nerve and iaterual jugular v 
inside are the inferior thyroid arWry and reourrent laryngeal 
nerve, which separates it irom the trachea and thyroid gland ; the 
descendena noni nerve lies on the sheath of the artery. 

Op eration. — {Fig. 72,) The patient isplacftdOTi" 
^^^■nMad thrown Imck, an inds\oi\ tUveemebe^'v 
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along the inner bonier of the Bterno- mastoid muHcIe, in the linn 
above given; commenaing on a level with the cricoid earlili^, 
the ekin, auperficinl fascia, pluLjamu, and deep fascia, are Buccea- 
Hively divided, and the inner border of the stemo-tnaatoid, «, 
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exposed; the Btemo-mastoid Dirt«r7 and middle thTroid vein are 
here carefully avoided ; the head is now thrown forward and the 
Bterno-mnstoid muscle is drawn outward, and the sterno-hyoid and 
thyroid muscles inwards, exposing the anterior belly of the omo- 
hyoid muaule, a, which should be drawn upwards: the deep fascia 
being divided, the sheath of the tcbsoI ia exposed; this is opened 
directly over the artery, avoiding carefully tie descendena nonL 
which runs along the tracheal side; the pnenmogaatric nerve, ^ 
and internal jugular vein, c, aro pressed outwardly, and the needle 
passed &om without inwards, careluUy isolating the vessel from 
the inferior thyroid artery, and recurrent laryngeal nerve, which lies 
behind it. 

Oomplifatione. — The thyroid body may be so large aa to mislead 
as to the margin of the muscle, and then requires careful disaeo- 
tion ; if the omo-hyoid muscle interferes with the operation it may 
be turned aside, or even divided by dissection. 

III. Above thb OHO-HToin, — The artery is more superficial in 
this part of its course, being covered only by the skin, the two 
fasciEo, platysma, and the border of the sterno-maatoid ; it is in 
relation internallj with the larynx and pharynx, and externally 
with tlie pneumogastric nerve, and internal jugular vein. 

Operation.-^The patient ia placed on the back, the shoulders 
raised, and the head turned to the opposite side; an incision ia 
made from a little below the angle of the jaw, In the line given, 
along the internal border of the stemo-mastoid, three inches in 
length: the iateguments, superficial fascia, and platysma, we 
divided, and the deep fascia raLsed carefully on. a director, to avoid 
tie small underlying veins, and iiLcised; the head is now flexed to 
tba maeclee, the wound drawn apMl^i-j ft^aVaW-, 'l\» ft; 
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dens noDi nerve and Buperior th3rroid arteries are avoided, imd the 
riieath opened over the artery ; if the internal jugular vein BweU 
Dp iato the wound, it should be compressed in th.e upper and lower 
part of the wound, and drawn outwards; the ligature is passed 
from without inwards, the point being kept close upon the artery 
to avoid wounding the vein, or iacludiog the pnenmogastrlc n 



y forwards, tbeii hackwurda, to the space between the con- 
dylG of the lower jaw and the meatus auditoriua; it may be 
ligated as follows ; — 

L Below xbs Diqastrio. — At Its origin the external carotid is 
more superficial and nearer the median line than the internal caror 
tid; it occupies the triangle formed by the sCemo-masteid behind, 
the omo-hyoid below, and the posterior belly of the digastric and 
etylo-hyoid above; it has two veins, and is croBsed by the hypo- 
glossal nerve, and by the lingual and facial veins. 

Opo'ation. — An incision is made along the inner margin of the 
Btemo-mastoid, three inches in length, from the angle of the jaw 
to the cricoid cartilage, through th.e skin, platysma, super&cial and 
deep fascia; the internal margin of the sterao-mastotd now 
appears, tlie cellular tissue is cautiously separated, and the wound 
being drawn apart, the artery is exposed, the digastric muscle and 
hypoglossal nerve are separated &om the sheath and drawn 
upwards, the internal carotid artery and internal jugular outwards^ 
and the needle passed from without inwards. 

n. Abovb the DioABTHio. — The artery here lies more deeply 
and is crossed by the stylo-hyoid muscle. 

Operation.— The iociaiou should extend froro the lobe of the 
ear to the great comer of the hyaid bone, along the inner maj^in 
of the Btemo-mastoid ; the skin, platysma, and fascia being divided, 
the posterior belly of the digastric and stylo-hyoid are separated 
from the parotid gland, and depreesed, exposing the artery, which 
is to be Ugated as above described. 

BnparioT Tbrrvtd Arterr. — This artery arises from the eiter- 
aal carotid, just below the greater comu of the hyoid bone, and 
passes inwards to the thyroid gland in a tortuous course; it ia 
at first superficial, lying in the tariangle formed by the sterno 
mastoid, digastric, and omo-hyoid muscles, 

Operaliofi. — The head being placed in an extended position, an 
incision of an inch and a half is made along the internal border of 
the stemo-mastoid, the centre of which corresponds to the great 
cornu of the thyroid carlilage ; the skin and platysma being 
incised, the sterno-maateid is drawn outwards, expodog the omo- 
hyoid muscle, internal jugular veia, end primitive carotid artery; 
the artery ILeB between these veaaeU »adttift\o'cfct&'6s»*i^'™^ 
body, and ia readily ligated. ^a 
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IilMCval Art«rr> — The linguaJ artery is the second branch of tbo 
external carotid; it arises juat above the auperior thyroid, ucenda 
to the great comu of the hyoid bone, runs parallel with the great«r 
comu, and passes directly to fie base of the tongue. 

Operation. — (Fig. 73.) The head ia turned to the opposite aide, 
an oblique incision ia made, an inch and a half in length, a little 




above the bodj of the hjoid bone, and parallel with it, near the 
median line, and curved backwards, outwards, and downwarda, 
parallel with the superior border of the great comu of the thj- 
roid cartilage ; the superficial parts being divided, the finger oar- 
ried into the wound recognisee the direction of the great comu 
and divides upon it the aponeurosis which covers the deep parts; 
this eiiposea the digastric muscle, the submaxillary gland, hTpo- 

floBsal nerve, and stjlo-hyoid muscle, a; the great comu oi the 
void bone is now isolated, and the fibres of the hyo-glossos mus- 
cle, which are attached at this point, come into view ; this muscle 
is divided at the superior border of the great comu^ is drawn 
upwards and backwards, and the artery, is found bebmd it ; the 
needle should pass fi-om below upwards. " 

Malgaigne'e method {BemaTd and Suetie): — 1st, Having recogf- 
nised Uie position of one of the greater comua of the hyoid bone, 
make an incision about an inch in length, parallel with, and about 
two lines above it, through the skin, cellular tissue, and platysnu; 
2d. This incision will expose the lower border of the submaxilltuy 
gland, on lifUng which shghtly, the shining tendon of the digastric 
will be recognised; 3d. liess than a line below this lies the great 
hypoglossal nerve, and at the distance of a hne below the nerve, a 
transverse incision through the fibres of the genio-hjo-glossua 
muscle, will certainly expose the artery, which, in this situation, 
is accompanied by neither vein nor nerves. 



AUTERIFIS OF THE 13BCB. AHD BEAD. 78 

perioHteum, and in a groove which is recogniaed »t the juncUon of 
the posterior third with the anterior two-thirds of the body of the 
bone; the facial vein lies on the outer side. 

Operation. — The pulsation of the artery heing recognised, make 
aa iacisioa an inch in length, aloDg the course of the vessel U 




already given, through the ekin, fascia, and platysma; the wound 
being separated, and the fibrous tisaae divided, the artery, e, w ■ 
eipoaed, and the vein, b, and mas&eter muscle, a, are drawn out- 
wards, and the needle passed 

Temporal Art«ry, — (Fig. 74, Upper part.) The temporal 
artery rans upwards towards the temporal region from its origin 
at the condyle of the jaw, in front of the concha ; two inches above 
the zygoma it divides into the anterior and posterior branches. 

OperaJwn.— Recognising the poaition of the artery by its pulsa- 
tion, at a point a Uttle above the zygomatic arch, and in fi'ont of 
the ear, an incision is made tlirough tne skin, an inch in length, the 
dense cellular tissue is divided on a director, the artery, a, exposed, 
and the needle passed from without iawarda. to avoid the tempo- 
ral vein, 6, and the auric ulo -temporal nerve. 

OcctplMI A.rt«iT. — The Occipital arises from the external o 
tid, opposite the facial, aHcenda to the space between the transverM 
process of the atlas and the mastoid procesa, wvi ^ 
MtoMcoiput,- it may be ligated — 
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I. At ire.OBioiN.— The 
h joid and digastric muBcIet 
it from behind forwarde. 

Optration. — i^n incision is made aloQg the inner border of the 
stemo-maatoid muscle, two inches in length, at the angle formed 
by this musde and the digastric ; the deep feacia being carefUUj 
divided, the arterj is exposed and isolated, the nerve being dare- 
fiiUy protected. 



a: 



I Mastoid PKOOEsa.- 



^ £JP'''^- 




(Fig. 75.) The artery pasaea 
upwards, in a tortuous direc- 
tJOD, behind the mastoid pro- 
cess, upon the occiput; it is 
covered bj the stemo-mas- 
toid and apleniuB muscles. 

Optration. — An iucimon is 
made one inch long, hidf an 
inch behind, and a little be- 
neath the mastoid process, 
obliquely upwards and back- 
wards; the skin and aponeu- 
rosis of tbe Btemo-mastoid 
muscle, e, are divided, as 
also the splenios muscle, 
through the whole length of 
the wound ; the finger now 
discovers the pulsatJona of 
the artery, a, a little above 
the oblique muscle, b, and it 
is isolated from its veins. 



Itoralls Pedis Artery. — This artery terminates the anterior 
tibial, and runs in a line drawn from the middle of the intermal- 
l«(dar spaoe, measured from the extremities of the malleoli, to the 
space between the first metatarsal bones; it is covered by the 
integuments, fescia^ and innermost tendon of the eitensor brevis 
dig^torum ; on its umer side is the extensor propriua poUicis, and 
externally, the inner tendon of the extensor longua digitorum ; it 
has two veins, and on its external aspect is the anterior tibial 

OpemA'on.— (Fig. 76.) An incirion is made two inches in lenglii 
on the line indicated, being parallel to the external border of the 
tendon of the ext«nBor proprius pallicis muscle, c; the skin and 
deep fascia are divided on a director, and the internal division of 
the extensor brevis digitorum, a, is amwa outwards, exposing the 
wterr, t^ and its accompanying veins, 5 ; the nerve is to the out- 
U>,' tbe needle is passed from wilbin oaWaidK. 




r ARTERIES OP TUS LOWER KXTKBUITIES. 

Anterior Tibial Artery- — Tlie anterior tibia] artery emerges 
Dpon the anterior part of tie leg, at ile upper part, Ihrougli tlie ir-" 
teroBseouB membrane, sod passes 
down to the ankle, in aline drawn 
fromtee inner side of tbe fibula 
to a point midway between the 
two malleoli j it may be ligated 
at any point m its course. 

I. In its Lower Third. — The 
artery is covered by the intego.- 
ments and fascia, and is crossed 
by the extensor propriua pollicia; 
it lies at first between the tibialis 
antious muscle and the extensor 
propriuB pollicis, the latter mus- 
cle crossing to the inaer side ; the 
artery lies between tlie tendon 
of tluH muscle, and that of the 
extensor longus digitoi 
accompanied by vente 
and the anterior tibial 
which here lies to the outer side. *'"'■ ™ 

Opera^n. — The leg being placed in a horizontal position tha 
foot is extended, and the tibialis anticua muscle recognised; an 
incision is made along the external border of that muacte, on the 
line already indicated, three inches in length, but not extending to 
the annular ligament; the deep fascia is carefully incised on a 
director, tho space between the tibialis anticus and extensor pro- 
priua pollicis IB found, and the t:wo muflclea separated with the 
index finger; the foot is now flexed, and the artery exposeci, 
resting on the tibia, with the nerve superficial to it- it is isolated 
from the two veins, and the needle passed from within outwards, 
the nerve being drawn inwards. If the incision falls between the 
extensor proprius pollicis muscle, and the extensor communis 
digitorum, the ligature may still be applied. 

II. In its Middle Third. — The artery is covered by the skin, 
superficial and deep fascia; on the inner aide it han the tibialis 
anticua muscle, and on the external the extensor longus digito- 
rura and extensor proprius polliois. 

Operation. — (Fig. 77.) The limb being placed as in the former 
position, an incision is made three inchet or more in length, in the 
course of the artery, through the integument; the septum in the 
deep fascia uniting the two muscles ia recognised by a white line ; 
this ia divided longitudinally, and also by a crucial incision ; the fool 
is flexed to relax the muaolea, and the wound being separated by 
drawing the tibialis anticus, 6, internally, and the extensor longufl 
digitorum and extensor propriua polheis, eitecn^'.'^ , \Xi«. iwEptfe ""» 
met with more auperficially than Uie QV\«!r3, i,-^v'ii''»» "»>««»->* 
the needh is passed from wiVKiu oulwatte. ^H 
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nL Lt ITB TTppbb Thibd. — Th« artet? lies deeplr between the 
tibiaUa anticaB and extensor longus didtomm ; thoae muscles hav- 
ing £eir oriffin in part from Uw 
deep faacia, the inWmusoulai sep- 
tum is not easily recognised, noi 
UB the muscleB readily separated. 
Operatimt. — The funb being 
turned inwards, tbe footezt«ndec^ 
take as a guide tlie line already 
given, or a point ten linea to the 
onter side of the spine of the 
tibia, and make an inci^on abont 
four inches in length through the 
integument; the deep fascia ia 
divided with a crucjal incision to 
^ow of its complete separation; 
the intermuscular septum ia now 
-— •■■ sought for, and may be recognised, 

1. As the first intermuscular space 
from the tibia; 2. On pressure from within outwards the resistance 
of the other muscles; 3. At the lower part of tiie wound the 
white hne of the muscular interspace is more marked: the foot 
being flexed, the muscles are separated with the index finger, and 
the wound held apart, the artery is exposed with its two veins and 
nerve, the tatter being outside ; the needle is passed flrom without 
inwards, 

Modificatima. — Chaasaignac makes an inctuon commencing three 
fingers' breadth below the head of the fibula, four fingers' breadth 
in length, in aline running from the anterior border of the head of 
the fibula to the anterior border-of the inteftial malleolus ; Lisfrano 
extends the incision from the external side of the creat of the 
tibia upwards and outwards, terminating an inch from the ciest of 
the tibia superiorly. 

PoMerlor Tibial irteiTr. — The postenor tibial, a branch of the 
popliteal artery, extends from the lower border of the popliteus 
muscle, in an oblique direction, from wititout inwards, to tlie annu- 
lar ligament; its course is in a line commencing in the centre of 
the popUteal space and terminat^g behind the internal malleolus; 
it mav be hgated — 

L Is ITS LowKE Third. — The artery passes down behind the 
int«mal malleolus, running at first parallel with the t«ndo-achillia, 
and then midway between the internal malleolus and the tuber- 
osity of the OS ealcis; it is very superficial, and is in relation ante- 
riorly with the tendons of the tibialis posticus and flexor longus 
digitorum, and posteriorly with the posterior tibial nerve ; it has 



Operation. — (Fig. 7ft) The leg being placed on its externid 
0$ tbe foot Sexed, an incision is made two inchee is length, 
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ner edge of the tibia, and 
divided, the deep fascia, a, 




► finger's breadth poaterit 
parnlfel with itj the integuments a 
raised on a director, 
and a small mass of fat 
opened, which will ex- 
pose the Brterj, d, and 
the Tense comitesj e, 
and the posterior tibial 
nerve, b; the aheatba 
of tendons should be 
carefuUy avoided ; it 
Hhould be noticed that 
the artery sometimea 
lies anterior to the in- 
cision here given. 

The artery may be 
ligated a liltle lower 

by making a curved incision one-third of an inch behind the pos- 
terior border of the external malleolus. 

Cofipliecitions. — At this part of the leg the anastomoms of large 
branches of the internal saphena vein are numerous, and gene- 
rally run transversely; these may be brought out by compress- 
ing the trunk of the vein above, and thus be avoided, at lepst io 

II. Ik its Middle Third. — The »rt«ry lies superficial, ninning 
parallel with the inner border of the tibia, from which it is aepa- 
rated by the flexor longus digitorum; 
iml border of the soleus ; it has vi 
tibial nerve is on its inner side. 

Opa-ation.— (Fig. 79.) The 
timb is placed as in the last pod- 
tion, and an indsion made three 
inches in length, three-fourths O'f 
an inch posterior to the internal 
border of the tibia ; the integu- 
ment and deep fascia being di- 
vided, the fore border of the 
gastrocnemina, d, is seen and 
drawn backwards, eipowng the 
so]i!Uf<; the fibres of this miisde 
should be divided on a director ; 
tlie artery is now felt pulsating ■ 
about an inch from the margin 
of the lihia; the pearl-colored 
deep aponeurosis which overlies 
it is divided, and then the mus- 
cles relaxed by the position of the Umb; the artery, c, u> ™«v-~ 
from its veins, b, the nerve hcitu^ ^ess«4 \» ■ ihfc atfl»&»>\ Stofc'^ 
Mfe is passed from without inw utdv — :^ 
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Modifications, — ^Lisft'anc makes an oblique incision, from the bor* 
der of the tendo-achillis, to the inner border of the tibia. 

Complications, — The tendinous fibres of the soleus are liable to 
be mistaken for the deep aponeurosis ; if there is doubt as to the 
anatomical relation of parts, owing to the size of the muscles, the 
incision should be fireely enlarged ; anomalies in the origin or th^ 
artery are sometimes met with ; large branches of the soleus are 
hable to be confounded with the posterior tibial 

III. At its Upper Third. — The artery here lies very deep, 
being covered by the tibialis posticus, the deep aponeurosis, the 
Boleus, and the gastrocnemius. 

Operation. — The following (Bernard and Euette) is Malgaigne*8 
method : — 1st. At a distance of two-thirds of an inch &om the 
internal border of the tibia make an incision at least four inches in 
length, through the integuments and deep fascia ; 2d. Carrying the 
index finger into the wound, detach and push outwards the inter- 
nal head of the gastrocnemius, and divide also the attachments of 
the soleus, thus exposed, firom the posterior surface of the tibia; 
3d. Whilst an assistant keeps this muscle held backwards and out- 
wards with a blunt hook, divide the deep layer of aponeurosis upon 
a director, and search ror the vessel immediately beneath; 4th. 
Detach the artery, and pass the ligature beneath it with the artery 
needle. 

Modifications, — Manec directs the division of the soleus muscle 
through its entire thickness, at least one inch from the internal 
edge of I3ie tibia, the wound is gently separated^ the anterior apo- 
neurosis of the muscle, a thick, pearly layer, is recognised, and 
incised the length of the wound; G-uthrie advises to make an incision 
of six or seven inches in length perpendicularly through the cal£ 

• 

Peroneal Arteir* — The peroneal arises from the posterior tibial 
and runs along the inner border of the fibula to the outer side of the 
OS calcis : its course is marked by a line drawn firom the posterior 
part of the head of the fibula to the external border of the tendo- 
achillis, at the malleolus; it is ligated just below the middle of the 
leg. 

Operation. — The foot being extended, make an incision, two or 
three inches long, one or two lines behind the external edge of the 
fibula and paraflel with it ; if the soleus is met with, it must be 
separated from the fibula and drawn inwards; the edge of the 
bone being now exposed, the attachments of the flexor pollicis pro- 
prius to its posterior surface are separated, and the aitery i? found 
at its internal side ; the muscle has a strong aponeurosis on its 
anterior surface, which must be divided, as the artery lies under it. 

Popliteal Artery. — The popliteal artery extends from the open- 
ing in the adductor magnus to the lower border of the popliteus 
uscle, in an oblique direction, downwards and outw;ards. The ana- 
Qio/u relations ofpartB in the popliteal space are as follows : — The 
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esternal aaphenouB vein runa perpendicularly in the median line, 
and in the middle of the popliteal epane perforates the deep faaciB ; 
then aacenda, winda around the popliteal nerve, and emptioa into 
the popliteal vein. It is accoinpanied b; the external Baphenoue 
nerve, from which it is separated by a process of the deep fascia; 
the popliteal nerve passes down the middle of the popliteal space, 
bcneatJi the deep fascia, superficial to, and on the outside of the 
pophteal vessels, from which it is separated by adipose tissue; it 
gives off the external saphenous and the peroneal nerves ; the pop- 
liteal artery is covered in its whole course, and crossed at the mid- 
dle of the popliteal space, by the pophteal vein, the direction of 
which is vertical; the artery always beneath the vein, is somewhat 
internal to it above, and external to it below ; the vessels are 
covered superiorly by the belly of the aemi-inembranosus ; below 
they pass between the two heads of the gastrocnemius. They 
are connected together, throughout their course, by dense cellular 
tissue, which renders their separation difficult. It muy be ligated 
in the following places: — 

L Below thk Internai. Cokdtle.— (Fig 80.) The following is 
Marohal's method; — 



flexed and lying on 
theoutereide; the sur- 
geon, standing on the 
outside, feels for the 
internal side of the 
muscular maKs bound- 



raally 



and below, 




in length, from above 

downwards, from without inwards, and from behind forwards, 






taken to avoid tlie internal saphenous veil 

divided a little further back than the skin ; 

to break down Uie intermuscular septum, the leg being flexed on 

the thigh to relax the niuecles; at the bottom of the wound Is seen 

the nerve, e, to the inside, the artery, d, and the accompanying 

vein, e, drawn outwards. 

n. In itb Loweh PoBTiOR, — (Fig, 81.) The patient is laid on 
lii» fai'e, the leg extended, and an incision made tlirough the Inte- 
gunicnl, tliree inches long, slightly on the outside of the median 
Une; the external sapheDona vein,^ which hes under the skin, is 
sorcltally avoided ; the fascia, a, is divided, and the ceUular substance 

the space between the two h«ada of the (^t*W<itviKTO\s>s.N». wift^ 
' with the finger, cxposiiig ttie po'5\\\*!^ wtvit, t^-iia -^^ _ 
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and most external, the artery, d; the nerve and vein are drawn 
inwards and the needle is passed from within oatwarda. 

III. is ITS Uppib Part. — ^The patient is placed in the same 
position as last given; an incision is made three inches in length. 

commencing at the inferior tnira 
of the thigh, and passing along 
the posterior margin of the semi- 
membranosus mwde; the skin 
and fascia being divided, the oel- 
hdar tissue is separated with the 
director and finger; the leg is 
now flexed, and the nerve first 
/ appears, then the vein to its in- 
side, and lastly the artery; the 
neeole is passed from withm out- 
wards. 




Femoral Arterf* — ^The femo- 
ral extends from Poupart'sli^ 
ment to the tendinous opemng 
in the adductor magnus muscle. 
Fie. 81. at the junction of the middle and 

lower third of the thigh, in a line 
drawn midway between the anterior superior spine of me ilium, 
and the symphysis pubis, and the inner side of the internal condyle. 
A ligature may be applied at any point, but it is generally tied — 

L At ITS Inferiob Part. — The artery at liiis point enters a 
fibrous sheath, formed by the fibrous bands which extend firom the 
vastus intemus to the adductor magnus and longus, having over it 

the sartonus mufr- 
" cle, fascisB, and in- 

teguments. 

82.) The tMgh is 
flexed on the pel- 
vis, and the leg on 
the thigh, and the 
limb xesta on its 
external surface ; 
an incisioA is made 
three inchos long 
on the outer mar- 
gin of the sartorius 
muscle, if recog- 
nised, or on the 
line above given; 
the skin being di- 
vided, the sarto- 
i7iu^ e, recognised, and the fascia, a, divided on a toecVax, V«Q\!LXi«i 




Fig. 88. 
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within tte external border; the muscle is drawTi b»cfcw»rds uiii 
the posterior part of its aheath divided ; the space between th* 
vastus interuus and adductor msgnae is now recognised, which 
contains the canal of the artery ; this canal, b. is lud open on a 
director, and the arterj, d, exposed, with the vem on it« inside, and 
the saphenous nerve on the outside ; the vessels- are united by very 
dense cellular tissue, and sreat care is Decessarf to isolate the 
artery ; the needle is passed from without inwards. 

II. At ITS MisnLS PoBTioit, — The artery is covered by the akin, 
superScial and deep faeciie, and aartorius, and is contuned in a 
fibrous canal ; the femoral vein lies on the outer and posterior part 
of the arterj, and the long saphenous nerve more externally. 

OperatioTi. — The limb is placed in the position above described, 
and an incision three or four inches in length is made at the mid- 
dle of the thigh, on the line given, or on the inner border of the 
sartorius muscle, its upper extremity being sis Unes, and the lower 
tvto lines fi^m the internal border of that muscle ; care bein? taken 
to avoid the internal saphenous vein, the course of which is made 
apparent by compression above ; the sartorius is exposed by divid- 
ing Che fascia lata, and drawn outwards, uid the fibrous connexion 
between the vastus and adductor muscles is exposed and divided; 
the sheath of the vessel now appears and is opened, and the nee- 
dle passed from within outwards, avoiding Uie vein and long 
eaphMioua nerve. 

III. At rrs ITppkh Pobtioh. — The artery lies in a triangle 
formed by Poupart's ligament above as its base, the sartorius 
externally, and the adductor brevis intemaUy, and known as 
Scarpa's space] the srtei? is very superficial, being covered by 

.integument, the snperficiM and deep fasdra^ and lymphatic glands; 
the vein is on the inner and sUgbtly posterior part. 

OptraHon. — (Fig. 83.) The artery is tied near the ^ex of the 
triangle; the thigh is 

elighUy flexed on the \ /\ 

body and abducted, \ I 

and placed on its ex- \ , \ 

temM aspect; an inci- I hk.~>*\ \ 

sion is made commeno- a — -1 -v ll^ ^^V \ 

ing about four inchefl I \ WuCEl^ I U 

below Poupart's Lga- 1 ^-^jImMK^TtIttv y 

ment, along the inner \ Jl9wnTl — — 

margin of the sartorius , t^^fPTrTjIlBniBTir" "'* 

muscle, three inches o —— I- ■ -— -^^^HHI/t 



prominent by pressure \ 

above, is left to the in- sia. a. 

net side ; the fascia 

lata, a, is divided, the sartorius, b, ex:pow:i «Q.i ftiKwii t«ton'».^,'«j.^ 

e&aaieath of the resflelflbecomea sppweiA-, ft«-y«SLiiwa'A'i!w^«''*^^ 
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Fig. 81. 



and most external, the artery, d; the nerve and vein are drawn 
inwards and the needle is passed from within outwards. 

III. In its Upper Past. — ^The patient is placed in the same 
position as last given : an incision is made three inches in length, 

6ommencin^ at the inferior third 
of the thigh, and passing along 
the posterior margin of the semi- 
membranosus muscle; the skin 
and fascia being divided, the cel- 
lular tissue is separated with the 
director and finger; the leg is 
now flexed, and the nerve first 
appears, then the vein to its in- 
side, and lastly the artei^; the 
neeole is passed from withm out- 
wards. 

Femoral Artery. — The femo- 
ral extends from Poupart*s liga- 
ment to the tendinous opening 
in the adductor magnus muscle, 
at the junction of the middle and 
lower third of the thigh, in a line 
drawn midway between the anterior superior spine of me ilium, 
and the symphysis pubis, and the inner side of the internal condyle. 
A ligature may be applied at any point, but it is generally tied — 

I. At its Inferior Part. — The artery at this point enters a 
fibrous sheath, formed by the fibrous bands whio)! extend from the 
vastus intemus to the adductor magnus and longus, having over it 

the sartorius mu&- 
** cle, fasciae, and in- 

teguments. 

Operation,~-(Fig, 
82.) The thigh is 
flexed on the pel- 
vis, and the leg on 
the thigh, and the 
limb ];e8ts on its 
external surface ; 
an incision is made 
three inches long 
on the outer mar- 
gin of the sartorius 
muscle, if recog- 
nised, or on the 
line above given; 
the skin being di- 
vided, the sarto- 
f 4^ recognised, and the fascia, a, divided on s^ ^^v^tAt^ two lines 




Fig. 82. 
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ithin its externa! border ; the muscle is drawn backwards and 
the posterior part of its sheBth divided; the space between tlie 
vostuB ioternuB and adductor nutgnus is now recognised, which 
eon tains the canal of the artery; this canal, b, is laid open on a 
director, and the artery, d, exposed, with tlie vein oa its Inaide, and 
the saphenous nerve on the oiitBide ; the vessels are united by very 
dense cellular tissue, and great care is necessary to isolate the 
artery ; tlie needle is passed from without inwards. 

II. At its Midolb Poetioh. — The artery is covered by the skin, 



contained i 
^ the outer and posterior part 
i nerve more oKternaliy. 
the position above described, 
1 length IB made at the mid- 
.. __ .!._ , border of the 



Buperflcial and deep fasciie, B.nd 
fibrous canal ; the femoral vein lies i 
of the artery, and the long sapheno 
Operation. — The limb is placed 1) 
and an incision three or four inches 
die of the thigh, on the line Ei'^w, 
Rartoriue muscle, its upper extremity being six lines, and the lower 
two lines from tlie internal border of that muscle ; care bein^ taken 
to avoid the internal saphenous vein, the course of which is made 
apparent by compression above ; the sartorius is exposed by divid- 
ing the fascia lata, and drawn outwards, and the fibrous connexion 
between the vastus and adductor muscles is exposed and divided; 
the sheath of the vessel now appears and is opened, and the nee- 
dle passed &om within outwards, avoiding the vein and loug 

III. At its Uppkr Portiojj.— The artery hes in a triangle 
formed by Poupart's ligament above as its base, the sartorius 
ext«raally, and the adductor brevis internally, and known as 
Scarpa's space; the artery ia very superliciaL, being covered by 
.integument, the superficial and deep foacIiEj and lymphatic glands; 
the vein is on the inner and slightly posterior parL 

Operation.— (Pie. Sa.) The artery is tied near the apex of the 
triangle; the thigh is 
slightly flexed on the 
body and abducted, 
and placed on its ex- 
ternaj aspect; an inci- 
sion is made commenc- 
ing about four inches 
below Poupart's Lga- 
ment, along the inner 
margin of the sartorius 
muscle, three innhes 
in length; the saphe- 
na vein, first made 
prominent by pressure 
above, is lett to the in- 
ner Bide ; the Ikscia 
iMa, a, is divided, the 
HnibesheatJi of the vessels bei 
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ii recognised by it« pulMtiona: the sheath ia opened to a aofflcient 
extent to pass the needle, wuch ie cautiously done from within 
outwu^ to avoid the Tein^ e; the point of the needle should be 
kept close to the Brterj, d, as the vein lies closelj on its inner and 
posterior aspect. 

ComplicaHont. — If the saphena vein is wounded, compression ia 
■ufflctent for its treatment ; if the incision faEs upon the sartAriaa, 
this must be drawn aside. 

IV, Bemxath Poupaht's Lioameht. — The artery is superficial, 
beinf( covered b; the skin, superficial and deep tascin, and lym- 
phatic glands; the vein lies on its inner side, and the anterior cm- 
ral nerve half an inch to its outer side; the vessels lie in a oansl 
formed bv the [tarting of the two layers of the fascia lata, and are 
Beparat«d by this aeptnm. 

Operation. — The pulsations of the artery being recognised, mid- 
way between Qie 
anterior superior 
spine of the ilium 
and the [tubes, an 
indsion is made 
two inches in 
length, over the 
artery, commeno- 
ing at llie crural 
arch: the ekin and 
cellular tissue ai« 
divided, the fascia, 
a, raised on a di- 
rector, and the 
**■■ **■ sheath exposed; 

' this is opened, the 

vein, e, drawn inwards, and the needle passe i around the artei^, 
h, from within outwards, ligating it above the profunda femons. 
Porter makes the incision parallel with Poupart's hgament. 

ComplKation*. — In persons of ordinary flesh, the fold of the 
groin corresponds exacUy with Poupart's Ugament, but in those 
who are very fleshv the fold is somewhat below Poupart's liga- 
ment; and should this be taken as the guide to the commencement 
of the incision there would be danger of applying the ligature just 
below the origin of the profunda. It is advisable to bring the Lga- 
ment into view before the ligature ia applied, and pass the needle 
a finger's breadth below. 

Sxteraal nine Artery. — The external iliac, about four inches 
in length, passes obliquely downwards and outwards, from the 
■acro-ilioc symphyais to Poupart's ligament, in a line drawn from 
^ lett side of the umbilicus to a point midway between the ante- 
iw superior spine of the ilium and the aymphysis pubis; it may , 
> ligated in any part of its course, except wbtec llB u^'^t *ad 
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extremitiee. Its anatomical relations are (Fig. 8G) : — In ita 
portion it has in front the peritoneum and intestines, 
ana near Poupart's ligament the spermatic vesBela, gemto-cniral 
nerve, circumflex iliac vein, lymphatic vessels Qiid glanda; exter- 
nally, the peoaa magnua, m, from which it is Beparuted hy the iliac 
fascia; internally, the estemal iliac vein; below, and curring 
along its side, the vas deferens; behind, it rests above upon 
lac vein, which gradually passes to its internal 



O^eroKm.— (Fig. 81 
ition, the abdo- 
lal muscles relax- 



,) The patient being placed in a recumbent 




commencing about 
an inch and a half 
within the anterior 
Buperior spine of the 
ilium and on a level 
7111) this process, and 
extending in a curv- 
ed direction down- 

wardB and inwards, ,.„..„ 

nearly parallel with 

Poupart's ligament, and terminating an inch and a half above it, 
just outside of the estemal abdominal ring; on the left side it will 
be found convenient to commence the incision internally, at the 
external ring and carry it npwards and outwards to the point 
indicated Willi in its anterior superior spine; the integuments and 
^^^^ iaeda are incised and the superficial epigastric artery, if divided, 
^^^^^^Jied; the aponeurosis, e, of the extemu oblique muscle is now 
^^^^Hnposed and divided on a director; in the same manner the fibres 
^^^^Ktrf' the interna! oblique and transversalia muscles, a, are divided 
^^^^V^nntil the transversalis fascia, reccgnised by its white, opaque 
I |q)i)earance, is exposed; this membrane is cautiously open&i and 

incised on the director; the peritoneum, d, is now exposed and 
oarofully detached from the iliac fossa, and pushed towards the 
pelvis: the artery, b, is readily felt pulsating at the bottom of the 
wouno, along the inner border of tie psoas muscle, the vein being 
on the inner aspect, the genito-crural nerve external; the sheath 
ia opened and the needle insinuated beneatKit, from within out- 
wards, to avoid the vein. 
I Modijkatiotu. — Abemethy made an mcision in the course of the 

I artery (Rg. 88, a), three inches in length ; Cooper made a curved 

L^^ incision (Fig. 86, o), commencing a httle above the spine of the 

^^ flenm, and terminatmg a little above the internd edge of the ineoi- 
^^fc ml ring ; Bogroa made an inciaion (S^,. ?ft,T^^"TO ftaR tsssiss*. <&■** 
^^^^Bi^paoo lietween the anterior nupQvvoT e^xna, « 
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the finger may be passed into the interna] ring along the spermatic 
Yessels, and the iliac fascia raised in this manner. 

BplsMtrle Art«iT« — This artery (Fig. 86, o), arises from the 
fore part of the external ihac above Poupart's ligament ; it at first 
deicends, then passes obliquely upwards and inwards between the 
peritoneum and the transversalis fascia, in a line drawn from the 
middle of Foupart*s ligament to the umbilicus ; it Ues behind the 
inguinal canal, and to the inner side of the internal abdominal 
ring; it has two veins nearly to its origin. 

Operation. — The incisions in the last operation, but not so long, 
are equally adapted for ligating this artery ,* the spermatic cord is 
first sought for, and being raised, the inner border of the internal 
ring is exposed ; the ring is dilated with the end of the finger, and 
behind the layer of transversalis fascia constituting its border, the 
artery is felt. 

€oniiiion Illae Artery,— (Fig, 86.) The common iliac, n, two 
inches in length, passes firom me bifurcation of the abdominal aorta, 
on the left side of the body of the fourth lumbar vertebra, a point 
corresponding with the left side of the umbihcus, on a level with a 
line drawn firom one crista ilii to the other, downwards and outwards 
along the margin of the pelvis to the sacro-iliac synchondrosis.- 
The artery upon the right side is longer than that upon the left, 
and has in firont, the peritoneum, and at its point of division, the 
ureter: behind, the accompanying vein, j, is partly external above, 
but below it lies behind and sUghtly internal ; on the outer side, 
the conmion iliac vein above, and the psoas muscle, m, below. The 
left common iliac has the rectum and superior hsemorrhoidal artery 
in fi*OBt, the left common ihac vein internal and partly beneath, 
and the psoas magnus external. 

Operation. — (Fig. 86.) The patient being placed on the back, 
inclming to the opposite side^ an incision, r, is made commendng 
just anterior to the extremity of the eleventh rib, and carried 
downwards, one and a half inches within the anterior superior 
spine, and terminating just above the internal ring by a sharp 
curve upwards' and inwards of an inch; the entire length being 
about seven inches; the integuments and superficial fascia are 
divided ; then the three abdominal muscles are incised and divided; 
the fascia transversahs, cautiously raised from the peritoneum, 
first at the upper part of the wound where the union is sUghtest, 
the peritoneum is now gently elevated and pressed inwards from 
the iliac fossa towards the pelvis ; the pulsations of the external 
iliac, F, are first recognised, and the finger carried upwards along this 
vessel reaches the common trunk ; the ureter, h^ in front is carefully 
^ished aside, and the needle passed from within outwards. 

Oomplications. — There is great danger of lacerating the peri- 
ftun, both in the act of separating* it from the transversalis 
H sod In raising it from the iliac fossa; to avoid \i)[i^ ^a%\i w:ci- 
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dmt the tranSTerealis fascia ahould be first raised high up in tiie 
■wound, where the attachmenta are the Blightcst; lo avoid the 
•econd, the peritoneum, with the inclosed bowuls, o, should be raised 
on the palms of an assisLaut standing upon the opposite side of the 




patient, while the surgeon gentlf aeparatea with hia dagers ita 
attachments; if the operator work too decjily into the iliac fosph, 
he ma; get behind the psoas, instead of in front. 

Modijkatiimt. — Motl carried bis incision five inches, commencing 
above the external ring, paseing in a curved direction, half an incli 
above Poupart'a ligament, upwards, a little above the epice of tlie 
ihum; Crampton made an incielon several inches long from the 
geventh rib, downwards and forwards, curved outwards^ to the 
front of the epine of the ilium; DumKcher makes an incision from 
juBt above the anterior superior spine towards the umbilicus, nearly 
to the sheath of the rectus; other moditicattona are immat«riaL 

Abdominal AorM. — This artery lies in front, and a little to the 
left side of the bodies of the vertebrte, having the vena ctTa on its 
right side, the aympatbetic nerve on lis left, and behind, the lelt 
lumbar veins; it may be ligated about one inch above its bifurca- 

Operaiion.~rbe abdominal aorta can be exposed and Buccess- 
•fiilly licated by the operation above described for the common 
iliac; the artery being separated from the vein with the lin(,'er or 
a director, the needle passed from lell to right. Cooper made an 
incision along the linea alba, three inches in length, the middle ol 
iion a level with the umbilicus, but a Uttle to the l«.9.\ \bK.-^^\ 
n was opened, thoinleBUii.e»^\vAio46»&ft,'ipft*s\E^ ^ " 
pulsatioiiB, the peTiinnea\ ccnetvn^ * ""■" 
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nail on the left side ; the finger carried under the vessel, and the 
needle passed from left to right. Murray made an incision from 
the extremity of the tenth rib downwards six inches, curving 
backwards to within an inch of the anterior spine of the iUum, q, 
and reached the aorta from the side by raising the peritoneum. 

Internal Iliac Artery* — (Fig. 86.) This artery, e, is an inch and 
a half in length, extending &om the bifurcation of the common iliac 
downwards and forwards to the upper margin of the great sacro- 
sciatic foramen j it is in relation anteriorly with the ureter, h, which 
separates it from the peritoneum; posteriorly, with the internal 
iliac vein ; it rests on the sacral plexus of nerves and the pyriformis 
muscle ; on the left the rectum Hes partially over it. 

Operation. — The internal iliac artery may be readily exposed and 
ligated by the method described in the operation on the primitive 
iliac. Stevens made an incision five inches long, half an mch out- 
side of and parallel to the epigastric artery. Wnite made an inci- 
sion in a semicircular form, commencing two inches to the left of 
the umbiUcus, and ending near the external ring, seven inches in 
length, with the convexity towards the ilium. 

Gluteal Artery. — This artery emerges from the pelvis, at the 
upper part of the great ischiatic notch, above the upper border of 

the pyriformis muscles; it 
is covered by the gluteus 
maximus muscles, and is 
accompanied by two veins ; 
a line drawn from the pos- 
terior superior spine of the 
ilium to the top of the great 
trochanter marks the course 
of the artery. 

Operation, — (Fig. 87.) 
The patient placed upon 
his belly, the thigh extend- 
ed, an incision is made on 
the line above indicated, 
four or five inches long ; the 
cut is parallel with the fi- 
bres of the gluteus maxi- 
mus, which should be sepa- 
rated, and the finger intro- 
duced to detect tne pulsa- 
tions of the artery ; the py- 
riformis and gluteus medius 
muscles, the borders of 
which cover the vessel, are 
parated, and the artery isolated from its veins and the needle 
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BelkUc Artery. — The sciatic artery escapes from the pelria 1 
between the pyriforniia and coccygeus muBcIes, and deBcends in the 
interval between tiie trochanter major and tuberosity of the 
iBOhium; it is covered by the gluteus maximuB, and is accompanied 
by the sciatic oerve, and the vein which hee to its posterior and 
inner side ; the centre of a "" 

line drawn from tlie poste- 
rior superior spinous process 
of the itium to the tuberosity 
of the ischium, marks the 
point of exit of the artery 
from the pelvic cayity. 

Operation.— (Fig. 88.) The 
patient being placed upon 
the belly, make a vertical in- 
cision, two inches in length, 
the centre of which falls 
upon the point of emergence 
of the artery, as given above ; 
divide the skin, cellular tis- 
sue, and the fibres of the 
glateos moximus; the artery 
is found to the inside of the 
from the vein, 

Internal Pndlo Artery. — This artery, the smailor of the t 
terminal branches of the internal 
iliac, passes out of the pelvis 
through the great sacro-sclatic 
foramen, internal to the sciatic 
artery' it again enters the pelvis 
through the lesser sacro-sciatic 
foramen; it runs along the ramus 
of the iachium and pubes, and di- 
vides into the arteries of the 
penis; it may be ligated at t 
points : — 

I. At THK Qbeater Saoho-Soia- 
Tio FoBAMKM. — In this operation 
the same incision is made as in the 
ligature of the sciatic artery ; the 
pudio is found a httle internal, 
accompanied by its veins and the 

n, In thb Perineum. — (Fig-. 
".) The artery may be ligated 
the perineum as it ascends the 

lUB of the iachium; aline drawn frota t.tiewwWit^X'ii*'^ 
inlemal border of t\ift ln\jer \m:\\\\, -cawiVft "Cne cwitwi < 
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arteiy. The patient being placed in the position for lithotomy, an 
incision two inches in length is made along the ramus of the pubes, 
near the arch ; by careful dissection the vessel is found along the 
inner border of the ramus, where it may be isolated and the liga- 
ture appUed ; care should be taken not to incise the corpus caver- 
nosum. 

Dorsaiu Penis Artery* — This artery has been ligated by Dr. 
Hutchison, of Brooklyn, N. Y., Prof, of Operative Surgery in the 
Long Island College Hospital^ who gives the following description 
of the operation : — The arteria dorsalis penis is one of the termi- 
nal branches of the internal pudic. It reaches the dorsum of the 
, penis by passing between the crura, and runs forward, through the 
suspensory ligament, in the groove of the corpus cavemosum, to 
the glans, distributing branches in its course to the body of the 
organ, skin, and preptice. It is enveloped in the subcutaneous 
layer, and is accompanied by the dorsalis penis nerve and vein — 
the latter structures should be remembered in ligating the artery. 
My operation consisted in making an incision three-fourths of an 
inch in length, commencing two inches in front of the pubes 
directly in the median Une ; the incision was carried through the 
skin and superficial lamina of the subcutaneous layer, when the 
artery was fully exposed. A small artery needle, carrying a liga- 
ture, was then passed around the artery, carefully avoiding ue 
nerve, and tied* 



CHAPTER III. 
ON THE VEINS. 

Vmra may be wounded in the *ame muioer se arteries, but there 
is leas liabilitj to sudden and Bevere hemorrhage ; the largest Teme, 
as the vena cava and subcIsTian, have been Isceiiued to the extent 
of an inch, and hfe has eIlU been prolonged for several hours. Thej 
have, however, but fc«ble power of contrscUon, and hKmorrhage 
is more apt to continue in a passive manner than when arteries 
are wounded. Wonnda of veina heal very readily and with but 
slight BCnr, though they are lacerated; the calibres of veins are 
much more seldom obliterated after wounds than ftrtcries, owing 
to the sluggish and even current of biood of the former, and tiie 
rapidity with which the tisBue of veins heals. 

Venons hiemorrhage is readily suppressed by preaaure, and imlesB 
the vessel is large a compress and bandage wiL prove sufBcient to 
permtmeDtly arrest the bleeding. When large reins are partially 
divided the edges of the wound may be ntieed and inclosed in a 
ligature;, apphed upon its outside; union has frequently followed 
such treatment, and the cahbre of the vessel has been preserved. 
If a lar^e vein is completely divi ded, and firm pressure cannot be 
maintained, ligatarea should be applied, as in amilar wounds of 
arteries. 

Wounds of large veins made during an operation are hable to 
be followed by the entrance of air, and sudden syncope. The fin- 
ger should be instantly and firmly pressed upon the patulous vein 
to prevent a Girther admission of tur, and efforts at resuscitation at 
once undertaken. The patient should be placed in a recumbent 
position, with the head low, and feet high, to favor cerebral circu- 
lation; the limbs chafed towards the heart; stimwbmts adminis- 
tered, and artificial respiration induced. 



TJUtlCOSB TEinS. 

The treatment to be adopted for the cure of varicose twob 
depends upon the part of the body where found. It is ourpurpos* 
to speak here only of varicose veins of the legs. All radical treat- 
ment aims at the obliteration of the larger trunks, and to effect 
this object the following methods h&ie bewv 6io^\Ra" 
^Wm Pira and AtedZn. — Daval pasasA crews i^wsS 



I 



90 



ON TIIR VBISS. 



the vein, itiitl a seGonil perpcndicultiHy tliroujrii tlie vein under 
the firsl needle, anil upwards Ihrougli tlie vein again to the akin ; 
a tlirnad waa then passed around their estremitiea as in the hare- 
Up suture; Velpenu passes the pin transversely under the vein 
without wounding its parietes, and secures it by the twisted 
suture ; Fricke transfixes the vein with the needle and allows it to 
act as a seton; Eriohsen lays a piece of wax bougie upon the 
vein before applying the hgature; Lee, after three or four days, 
withdraws the pins and divides the veins sub- 
cutaneously ; Wood uses the needles of the 
siae of the ordinary hare-lip pin, one of 
which is first inserted eubcutaneously over, 
the second, under the vein, both entering and 
emerging at the same opening, and when 
inserted the extxemities are twisted upon 
each other, producing constriction of the 

IndHan. — The largest knot ie laid open by 
an incision of one or two inches in length, 
the cavity filled with hnt, and a compress 
and bandage applied ; the resulting inllam- 
mation extends sufficiently to obhterate the 
other vurioes; if varices exist above and 
below the knee, incision should be made at 
both points. 

Stelion. — Velpeau directs that the vein be 
raised with the skin, by the surgeon and his 
assistant, a straight bistoury passed under 
it, and complete section be made, the wound 
filled with hnt and pressure applied; Brodie 
makes subcutaneous section by passing a 
small slightly curved bistoury under the vein 
and dividing the vessel on ita withdrawal; 
the hEemorrbage is restrained by compres- 
sion; when several ligatures are applied to 
veins the vessel may be divided between 
them; ChsBsaignac employs the ficraaeur, and 
alleges that both hiemorrhage and suppurative 
phlebitis are thereby averted. 

JErcwi'on.— This ancient operation consists 
in laying bare the vein and dissecting out a 

Ligature, — Home and Beclard applied the 
ligature directly to the vein, by raising a fold 
of skin transversely and incising it, and then 
dividing the vein above ; Regnnud passed the 
ligature under the vein with a needle, and 
placing a roll of diachylon upon the vessel 
^ - li^ture firmly; GagnolSs proposed t 
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RiboataDeously through a angle puncture of the skin ; Vidal applied 
> a metallic ligature; Levis very ingeniouslj passed the metallic 
ligature under the vein and out on the opposite side, then re-enter- 
ing the needle through the same opening, he passed it above the 
Tem and out at the opening where it first entered, thus making a 
subcutaneous ligature ; Ricord passed two silk ligatures, one above 
and the other below the vein, but both entering and emerging by 
the same opening, and the ends are then tied so firmly on each 
side as to strangmate the vesseL 

Cfautertsaiiofi. — ^The caustics generally selected are caustic potass, 
and Vienna paste, a mixture of caustic potass and powdered lime, 
made into a paste by adding spirits of wine. Several pieces of adhe- 
sive plaster, having small openings, varying in size firom a split pea 
to a three cent piece, are placed over the most prominent parts of 
the vessel: the caustic is a|)plied and covered with another strip of 
plaster ana allowed to remain firom twenty minutes to half an hour ; 
the dressings should be poultices to hasten the separation of the 
. dough; if me first application is not sufficient to obliterate the 
vein^ a second should be made. 

(fompresnofi — ^Varions instruments have been invented to make 
compression, but none have proved very effectual 

Injections. — ^Immediate coagulation of the blood has been pro- 
duced by powerful astringents, as the perchloride and the persul- 
phate or iron, diluted wiSi water; the fluid is thrown into the 
vein with Pravaz*s syringe, or the hypodermic syringe (Fig. 90), 
now in general use. The iron being diluted with two or three 
parts of water, a ligature is applied above the knee to distend the 
veins below, or the patient stands erect a few minutes, three or 
four drops of the preparation are drawn into the syringe, the 
amount being determined by the dots on the piston rod, an assist- 
ant compresses the trunk of the vein above the point of injection. 
the point of the syringe is then inserted into the enlarged vein, ana 
the contents injected ; to avoid all risks of the escape of coagula 
into the circulation, a compress should be firmly bound upon the 
main trunk of the vein ; the injection should be made in a number 
of places. 



^ CHAPTER IV. 
ON AMPUTATIONS. 

•* 

A1IEP1JTATIONS IN GBNBRAIi. 

AifPUTATioNa are perfoniMd through the shafts of bones, or 
through the joints ; tne former are said to be m ^ contimdiy, and 
the latter, in the conMgwty, ^ 

AmpntaUona in tlie Oontinalty. — ^There are several methods 
of i^iaping the external parts to cover the stump in this opera- 
tion: — • 

Cvrcular 2f<rfAoc?.— There are three principal steps in this opera- 
tion, viz.: — 1. Incision of the skin; 2. Incision of the muscles; 3. 
Section of the bone. To incise the skin easily and neatly, the ope- 
rator should stand upon the right side of the limb, me left foot 
thrown forward and placed firmly upon the floor, the right knee 
bending ^sufficiently to give freedom of motion to the body ; the 
left hand grasps the limb above the point of operation, and the 
handle of me knife is taken between tiie thumb and forefinger of 
the right hand, being lightl)^ supported by the other fingers; stoop- 
ing sufficiently to allow the right arm to encircle the limb readily, 
he carries the knife around until the blade is nearly perpendicular 
to the long axis of the limb on the side next to him with the point 
downwards, and the hand of the operator above the limb ; he now 
commences the incision with the neel of the knife, giving slightly 
sawing motions, and brings the hand under the limb, and then 
directly upwards upon the side next to the operator, until the heel 
touches the point of commencement ; the handle of the knife held 
thus delicately will change its relative positions as it passes around 
the limb without the slightest embarrassment to the operator ; if 
the handle is firmly grasped in the whole hand, the incision cannot 
be completed without the aid of the other hand, or an awkward 
movement of the hand holding the knife : the ease with which the 
incision is completed will depend mucn upon whether it com- 
mences well down upon the side of the limb next to the operatoi?. 
The skin is raised from the first layer of muscles by dissection, and 
drawn upwards, two or three inches, according to the diameter of 
the limb, like the cuff of a coat. 2. The first layer of muscles la 
divided at the margin of the retracted integument, in the same 
manner as the incision of the skin is executed (Fig. 91) ; this layer 
is raised with the knifej and drawn still further upwards ; and the 
^f^ layer of muaclea is divided down to t\ie\)oxie (J\^, '^^I^ \s^ \Xia 
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eame sweep of the knife as before given. 3. The bone ia thea 1 

Bawn at the apes of the cone. I 

Modijications. — Tlie chief modificationa «re : — Lows divided tlitf J 

sldn and superficioJ. layer of muacles at oae inoildon, drew theni np 1 
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^^^rod divided the remainder,- Petit incised the akin, drew ^ ._ 
inch, and then divided the muBcles directly to the bone ; Alanaon 
diEsected up the akin and then cut the muscles complel^lj to the 
bone: Bell followed Alanaon; hut concluded hy detaching the 
muscles irom the bone, an inch or more, with the point of a 
knife. 

Flaps. — Flaps may be anterior, posterior, or lateral: they may 
be made from without inwards, or Irom within outwarda. 

Single Flapt.—The operator Braapa the tissues on the anterior 
part of the hmb, with the left hand above the point of operalJon, 
and placing the heel of the knife -at the point of the fingers on the 
opposite side of the limb, with a alight downward curve, he bringa 
it over to the point of the tbuiob on the opposite side, with one 

' stroke dividing the tissues to the hone; bo now withdraws the 

knife until the point rests in tlie angle of the wound, when he 
thrusts it under the bone, taking care that the point emerges at the 
angle of the wound on me opposite side where the incision com- 
menced; he now makes a flap from the posterior part of the Umb 
of sufficient length to cover the atump; the muscles are dissected 
from the bone with the amputating knife or a scalpel; the opera- 
tion is very rapid, the knife not being raised from the limb. 

Ihuble Plapg. — (Pig. 93.) The operator grasps the tisaueH on the 
upper part of the liuib with the left hand, the thumb and fingers 
resting at the middle of the limb on oppomte sides; the knife, a, 
Is then entered at the thumb and thrust through above the bone, 

I Wlie rging on the opposite side at the point where the fia^^n***-, 

^■^^Bpissed downwards and outwaii\B,c,niaV.w% " — ».— ^ 
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oftlie required length; it JB again re-entered at the Bame point, and 
passing beneath the bone emerpea from the Bome point on the 
opposite Bide, and a flap is made from the posterior part of the 
Urab ; both flapa are forcibly 
retracted, the miiaclea die- 
sected from the botie, and the 
bone divided. 

Mod'fiai tiov a. — -Ra vaton 
divided the soft parts circu- 
larly down to the bone, and 
then made two lateral inci- 
sions to the requisite extent 
and rtused quadrilateral 
Saps; S^dillot first made 
two small fiaps, turned them 
hack, and completed the 
operation as in the circular 
method ; Langenbeck made 
the flaps &om without in- 

Rectangular Flaps. — (Tig. 
94,) Mr. Toale reGommeoda 

the following operation; — 

First mark on tlie limb with 

ink two flapa; the size of the long flap is determined by the oir- 
cumference of the limb at the place of amputation, its lenelh and 
ita width being each equal to half the circumference. The long 
flap is therefore u perfect square, and i« long 
enough to pull easily over the end of the 
bone. In selecting the atnictures for iCa for- 
mation, such parts must be taken as do not 
contain the krger blood-vessels and nerves. 
The flap so formed will be for the most part 
anterior in position as far aa regards the gene- 
ral aspect of the body, but superior when the 
patient is in the recumbent posture, aa during 
the after treatment. The short fl-ap, containing 
the chief veBBels and veina, ia in length one- 
fourth of the other. The flaps "being formed, 
the bone sawn, and the arteries tied, the long na. H. 

Bap is folded over the end of the bone; each 
of ita free angles ia then fixed by suture to the corresponding 
free angles of the short flap. One or two more sutures complete 
the transverse Une of union of tlie flaps. At each side the short 
flap ia united to the corresponding portion of the long one by a 
pomt of suture, and one Buture more unites the reflected portion 
of the long flap to its unreflecled (Fig. 95) portion. ThuB the 
"~ " " Q is bounded at each end by a sliort lateral 
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re line of u, 
M right angles to it. 
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Method. — In this operation the incision may be i 
inTerted V, the apex being a little below tho point where the 
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bone is to be sawn ; the incision being extended quite down ti 
bone before the lower portion of the flap containing the large vo*- 1 
gels is divided; or a perfect oyal (Fig. 96) may be marked oat by% 
iiie first indsion, nnd the operation completed as in the former case; M 
The oral method is Beldom adopted except in ampntatioa at the-fl 

AiDpaiaUoiu In ibo Contigniifr— The methods of amputa- ' 
tion already described may be employed in the disarticulation of 
Knibs, The instruments required are a single knife, having a nar- 
row blade, to enable it to move more readily over the irregularitiQH 
of the joiut, with a thick back to give it'&rmness, and an artery ■ 
forcepa. The chief points to be well considered by the operator J 
are uius concisely stated by Malgaigne (^Operative Surgery, Ant^m 
Hdition) -.-^ 

" The operator has here three special objects in view : 1. To vi 
recognise the articulation before oMpnenoing. 2. The flesh beingl 
divided, to traverse the articulatltiir with out hesitation, destroying J 
all its means of attachment. 3. To preserve flesh and integument 1 
enough. Whence the following rules; — ■ ■ 

" Jb RecognUe the Artlculaiion. — The surgeon should have Ihorj 
■ disposition of the articulation so fixed in his mind, that be could^J 
without having it under bis eyes, trace it out eiactly. In thisi] 
way, recognising one part of the articulation, he is sure of &i 
others, neither the blood nor the soft parts causing the knife ti 
deviate. He must also know the direction of the ligaments, ti 
attack thom more surely ; their length, to cut them between tnen 
attachments; their breadth, to divide them completely. 

" 1. The surest guides in finding the joints are the osseous pro- I 
jections. It is with them you must first occupy yourself To find 
them, you may place the Umb in a position iiiat causes them to 
project; seek them on the side where they are most prominent; 
Mt aaide by careful pressure the soil ^atta, fat, en (sAssox*. <»«*. 
" 'r projecliona; and, Wl^y, seeite. 'lWto. V-j Wa.t'™i'?,''J^'^"^^ ' 



06 ON AMPUTATIONS. 

known point : for example, passing the finger along the shank of 
a long bone till you reach its extremity. 

'^ 2. The second indication consists in the folds of the skin, some- 
times placed immediately above the joint, sometimes some way 
from it. 

"3. You may, as a third resource, cause to be prominent to 
the sight and touch the tendons which are inserted near the 
joint. To effect this, cause the muscles to contract; this is usually 
sufl&cient : or you may render their projection greater by oppos- 
ing the movement of the limb which their contraction tends to 
execute. 

"4. If all these trials fail, you may assist yourself by the neigh- 
boring tuberosities, whether -or not they be in the same line, pro- 
vided their distance and connexions are well determined before- 
hand. It is objected that the relations, and especially the distance, 
vary in different subjects ; consequently, they can only give us a 
tolerably close indication : but certainly there is never more than 
some lines difference ; and it is better to have such approximation 
than none at all 

" 5. If these means do not suffice, seize the limb with the right 
hand, and seek the joint with the left, moving the limb slightly, 
and thus try to mark out the two diameters of the joint, or, m 
other terms, the point of entrance and exit of the knife. 

" 6. Lastly, supposing that all these indications do not afford a 
certain result, incise the skin in the most suitable direction, and, 
after having raised it, assure yourself by the touch of the articular 
line. If the touch does not point it out, place the knife in the 
angle of the wound nearest yourself, its heel perpendicular to the 
horizon, and the edge perpendicular to the bone, and thus move it 
along the bone with a sawing sidelong mt)vement, without taking 
it off, and the pressure will cau^e the £iife to enter the joint when 
it reaches it. *kj^ 

" 2b Traverse the Arli^yuMil^ff^i^ The articulation recognised, or 
at all events presumed to be 10^ as we have directed, the index 
finger and thumb should rest apphed on the two extremities of the 
articular diameter until the knife replaces them. K this search has 
been made with the right hand, substitute the left hand for it 
before seizing the knife. In this way you mark the point of 
entrance and exit of the knife. 

" 2. If you attack the joint by its dorsal surface, semiflex the 
limb, to extend the parts and enlarge the articular line. Without 
this precaution, you often fell on the neighboring joint, as happens 
on the foot and hand. 

" 3. The knife should not generally be carried into the joint with- 
out having first cut its principal means of connexion, which should 
be divided from without inwards. 

" 4. In joints with several projections and interlockings, com- 
«nce by the internal or external side. As the knife opens one 
^, do not push it in there, but go on dividing and opening 
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fiirtlier. Iq thia way, the ligamenta are not put out of 1 
of the knife, or shielded by bony projectioca. 

"5. An important fact. An articulation, that ofierB to 
toDiiat H surface equal to one inch, presents to tha operator at least 
four. So long as the Ugamenta are divided between their attach- 
menta, it is of alight importance whether during tieir division tho 
knils fall on the articular line or st the aide of it. 

" 6. The dorsal and lateral ligaments being cut, we can generally 
eng^e all the blade of the knife between the articular surfacefl ; 
but if there are interosseous ligaiDents, tJiey must be first divided. 
Cany the point of the knife directly on them : as they are divided, 
the joint opens. 

"7. To destroy these hgamenta, you must know the intereticea 
between tlie bonee through which they may beat be attacked. In 
general, on the hand and foot, the bones, very compact on their 
dorsal surface, leave between them on their palmar and plantar 
surfaces intervals which lodge these Ugamenta. Carry the knife 
under these intervals, inchning the handle towards yourself, and 
making it form an angle of forty-five degrees anteriorly; then 
raise it up to a right angle. The ligaments divided by this move- 
ment allow the articulation to be opened sufficiently for the knife 
to enter it. 

"8. It is useless to luxate: it strains the parts very painfully; 
and if you separate the parta very much on one side, you apply 
those of the other together. K in cases of difficulty you have 
recourse to this means, luxate downwards as far as half IjiQ dorso- 
palmar diameter, and then vice versa. But it is better to separate 
the parts by sUght ti'oction parallel to the axis of the stump : this 
ordinsrily suffices. The heel and point of tha knife should always 
move in the same line. If, in bringing the knife out of the joint, 
you dread jagging the integuments, push them gently aside with 
your left, forefinger and thumb. 

" Jb ProKrve Sufficient Flap. — L The proceedings vary aooord- 
ing to the method, and often even in each method. 

" 2. In the circular, you can generally count only on the skin to 
cover the surface of the wound. Make the incision at a sufficient 
distance from the joint, and dissect back the skin as a cuff. It 
there are muscles under it, jou may cut them obliquely on the plan 
of Alanson, or divide thorn perpendicularly on a level with tha 

"3. The oval method is ordinarily performed by tracing on the 
dorsal surface a V incision reversed, the ends of which are joined 
by a semicircular incision round the palmar surface. When there 
are any large vesselB, leave them in the portion to be divided last, 
as in tho method by Sa]t», so as to be able to compress the artery 
before dividing it beyood the part, compressed. 

"4. In most of the ova! prooeedings, the second incision is mada 
to jo in the first at its point of commencement. A loss of suh&tanE* 
t consequence; or, if the V termvivWAs oti ».\ft-)^ -wX-tto, "ia 
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HiioolstJon, there ia oonaidenble difficultj in getting the knife to 
act in diaarticnJatiiig. I laj down here bb a ^nenl mle, ezpow 
the Joint to he dettnn/td bg a longitudinal itteiiton panaw h<Uf an 
imM, at leatt above, and one inch Mow it The two branches of the 
T, which Mi on the inferior part of this inciidon, leaTe, ae it were, 
two nnaU flap* at the-opper part, which do not hinder immediate 
and linear union, and which perfectly cover the osseous promi- 
nences lett bj the dlsiirticnUtion. 

" 5. The methoda bj one or two Saps are executed in two ways. 
Sometimes the flaps are made first, before touching the joint ; but 
most uao^j a simple incision is made first, or the least important 
flap, and the second is not began till afler the disarticolatian. 

" 6. The knife baring traversed aQ the joint, when the bones 
are large and nneven, as in the foot and band, the instrument 
must be withdrawn, and it« point placed horizontallj in the 
eitrenuty of the joint next the hand operating, and ita waj cat 



held horizontall; close to the bones, snd kept m. 
to the retjuired extent, cutting finely. 

"8, It IS well, before yon terminate yonr flap, 
to apply it to the part to be covered, to see if it 
is long enou^. 

"9. If there remain any tendons beyond the 
blee^e edge, cut them off with a scissors. 

" 10. If yon fear too much retraction of the 
■kin, do not divide it nntil the muscles have 
retracted. 

" 11, Ton may cut your flap from engoreed 
tisniea, «> long as the engorgement is not mshg- 
nant. 

" 12. You may operate when there is not 
eoougfa akin to make a flap; a cicatrix will 
be formed on the articular surfaces." 

InMrwMVBta. — The following instruments 
are required to torn a complete amputating 
case ; — A long and short knife, cathng, metacar- 
pal saw, scalpel, tenaculum, saw, bone forceps, 
artery forceps, needles, and tourniquet, 

Km/e, CaUing, and Scaiptl. — The knife, a, 
selected for each operation should he of abont 
twiM the length of the diameter of the limb ; 
the catling, i, is a doublO'edged knife, the two 
edges being parallel until they converge to form 
the point ; the scalpel, c, is large and strong, 
haTiog a firm handle. 

■^A0 Saw, — The form of saw generally nsed is represented in Dr. 
^Mid'0 cue, Fig. 2 ; the edge shou\d be skc»%\\t., U\«> t.««th fine, 
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mf Bs never to allow the bxw to hsad in its passage through 
e bone ; b saw having fine teeth is but httle hable to lacerate the 
perioateum, and produces a compSiratiyely small amount of commi- 
nution of the osaeons tissue. 

Bone Jbr«p<.— The foraepB in common use is that of Liston, and 
IS represented in Dr. Wood's case, Pig. 2. 
The remaining instruments haTO already been described. ' 



addition to the common artery forceps a par of small forceps (Fig, 
98) will sometimes be found useful in dissecting out vesar'- 

ArraneementB. — The retractor is a piece of muslin, half a yard 
long, and half an inch wide, split in the centre, half ita length; it 
is used by passing the tails on either side of the bone, and the 
extremities being seized by an assistant, the flaps are forcibly 
drawn upwards. The sponges should be fine, and in large num- 
ber. These preUminarieB being arranged, the patient is placed in 
a recumbent position, on a table of sucli height as to enable the 
operator to manipulate with his instruments about the limb with 
perfeet freedom; if it is an amputation by the circular method the 
limb should be much more elevated than if the flap operation ia 
performed. The anaaathetio ia administered by an assistant, and 
when the patient is under its influence a second assistant applies 
the tourniquet as directed, page 2S, but as far aa possible trom the 
point of operation ; previously to its being tightened, if it ia desi- 
rable to save to the system the largest possible amount of blood, 
the limb is elevated and rubbed towards the heart to force the 
blood in the superficial veins beyond the point of amputation; 
oompression of the artery by tha fingers of an assistant ahould 
never be relied on when a toumiqwet can be used. A third assist- 
ant ahonld hold and steady the extremity of the limb, and a fourth 
is in waiting to retract the 9apa, either with his hands or with 
the retractor, and to apply ligatures; a fifth uses the sponges. It 
is usual to have an assistant to hand the instruments to the operator, 
but it is much better and more convenient for the operator to place 
the instruments which he will require on a low bench by his side, 
in the order of the steps of the operation ; an assistant frequently 
mistakes the instrument called for, and by his confiision often 
delays vexatioualy an important step of the operation. The ope- 
rator takes a position, in general, upon the right side of the Umb. 
In amputations of the leg, however, the best, ■^os.'Oismi, ■" ~"~ ' 
the bones is on the inside. 
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OperattTo Procedure. — ^An amputation in the continuity in- 
volves the following steps : — 

Indeion of Soft Parta.—rThe method being selected, the operator 
proceeds, according to the rules already given, to form the cover- 
mgs of the bone from the soft parts; the bone having been 
exposed, an assistant, either with his hands or the retractor, draws 
the flaps firmly upwards and maintains them in that situation. 

Incision of the Bone. — The periosteum having been divided com- 
pletely around the bone, as high up in the flap as possible, the saw 
18 employed, in imitation of the cabinet-maker, the heel being first 
applied, and the saw drawn slowly but firmly across the bone to 
make a groove in which it will work, and then moved with as 
' much rapidity as the operator may choose, until the bone is nearly 
divided, when it is to be moved more slowly to avoid splintering 
the last connexions. With the bone forceps any sharp or project- 
ing edges are clipped off, and the end of the bone bevelled 
smoothly. Where there is a single bone it will be found easier 
to apply the saw nearly perpendicularly on the side opposite to the 
operator; where there are two bones the saw should be first and 
last applied to the larger and firmer bone, the smaller bone being 
completely divided while the saw is engaged in the larger bone. 

legating Arteries, — The arteries should be tied according to the 
rules g^ven, page 31. If a vein bleeds freely, a ligature should be 
applied. Before the stump is dressed any dark clot on its face 
should be removed, and a bleeding vessel sought for imdemeath it. 

Dressings, — The flaps should be brought accurately together, and 
maintained by silk or metallic ligatures; the sutures should be 
taken deeply in the lips of the wound, fi'om a quarter to half an 
inch, and at sufficient intervals to support the parts in apposition, 
with the assistance of adhesive straps applied in the intervals. 
The external dressings should be light and cool; the limb is then 
placed in an elevated position, and protected fi-om all pressure and 
irritation. 
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G-ENERAL Frixoiples. — " It is of the utmost moment that you 
should use your most anxious endeavor, and try every method to 
save portions of the hand, however small, and not cut away more 
than you can help. You cannot get an instrument maker to con- 
trive anything half so good as even one finger, or the smallest por- 
tion of one. I have often saved one finger only, and you should 
leave even the little finger if you can do nothing else. The hand, 
perhaps, has been caught by machinery, and been thoroughly 
Sruised. On examination you discover that many of the fingers 
ire squeezed to a mere pulp, but one or two are not quite so bad 
9 the rest; you remove the parts that are irreparably injured, and 
' aU events try to save the rest ; if you caxv \fe«^ft the thumb and 
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the stump of a finger to oppose it, it is wonderiul what use a 
patient will make of them." — iwton. 

" In all injuries of the hand, th« value of a thumh and a finger, 
or of two fingera, or even of one, Bhould be borne in mind, and no 
part should be removed thnt can be saved and appears Ukel; to be 
of use. When cannon-sbot, largo aplinters of shells, or grape-shot, 
have struck the hand, amputation will often be necesaarj; but the 
foregoing precept should never be forgotten," — Otithrie. 

ABipntation of the IiinEen.^ — -The fingers present as pointsTor 
operation three phalanges, and three articulaLons (Fig. 99) ; the 
first phalasjc, b, articulates with the metacarpal bone, a, above, and 
with the second phalanx below ; the second phalanx; d, articulates' 
with the first and third phalanges; the third phalanx articulates 
above with the second, and below presento the free extremity of 
the finger. The anatomical guides to the articulations are the 
osseous prominences (Pig. 99, c), and the transverse depressions 
(Fig. 100, e), in the sldn on the palmar surface. Between the bony 
projections on the side of the finger, at the articulation of the 
second and third phalanges, a depression marks the position of the 
articulation ; a, prominence is readily detected on the dorsum of the 
second phalanx, just in front of its articulation with the distal 
extremity of the first phalanx; the articulation of the first pha- 
lanx with the metacarpal bone, is immediately behind the bony 
Cjminences of the proximal extremity of the first phalanx. The 
eardepreasionBin theakin, onthopalmaraspeot of each finger, are 
three in number, and have the 
following relation to the cor- 
responding articulations, com- 
mencing with the extremities 
of the fingers, held in an ex- 
tended position (Fig. 99). The 
firstdepression is situated about 
a line and a half above the ar- 
ticulation,/, between the third 
and second phalanges ; the 
second depression is situated 
exactly over the articulation, 
d, between the second and 
first pbalan^s ; the third de- 
pression, f, situated at the com- __. 

misaure of the fingers, ia twelve 

or thirteen lines, or about an ioch below the articulation, h, of the 
Brat phalangeal with the metacarpal bones. Wben the anger is 
placed in a statn of extreme flexion (Fig. 101), it will be seen that 
the relations of the articulations change, and hence the point at 
which the articulation Is sought will depend upon the position of 
13m fi nger 
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lymoid; the anterior estremities of the firat and Hecond pli»- 
uiges, a, a (Fig. 102), are smaller than the other, b, b, and terroi- 
nste on each aide in two laterftl condyles, having 
a Blight concave articular aurfiice between them, 
which is prolonged on the palmar surface ; the 
posterior extremities, 6, present a corresponding 
prominence in the centre of their articulating sur- 
~p — f \t \ f^*^! dividing it into two concave Burfaces, and thus 
(a\ I 111 I making a ginglymoid joint. They have strong 
|W)-\ 11 / lateral ligaments, and are in relation on the pdmar 
aspect, with the tendona of the fleior muscles. 

The articulations of the metacarpal bones, o, a 
(Fig. 103), vrith the first phalanges, 6, i, are enarthro- 
dial ; the phalanx alone is movable, and when flexed 
gle is carried below the extremity of the metacarpal 
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ttae Flocers In the Coiitlaiiltr« — Amputation 
through the phalangeal bonea may be per- 
formed by the circular or flap method. 
When the circular method is adopted an 
incision should be male through tie skin, 
■* which ia retracted three or four Hues, the 
fibrous tissue incised, b retractor, a (Fig. 
104), applied, and the bone divided with 
bone nippers, or a fine saw; a double flap 
may be made anterior and posterior, or 
lateral, and n single flap maybe taken &om 
the palmar surface. 



Dlaartlculatloii of tbn PbaJanfiea,-^ 

Fie. 104l Disarticulation at the joints of the finger* 

K performed by the circular or flap opcraViotia'.— — ^^^ 
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Otreviar Melhod. — The articulatioa being recognised, a circalu 
inciMoii ia made three or four litiea below, through the skin ; this 
ifi dissected up to the joint, the lateral ligomeDts divided, and dis- 
articulation completed. 

ifethods by Flap.— The following are Liafranc'E methods {Mal- 
gaiffne'i Op. Oil.), now generally followed: — 

1, "The Joint is opened on iia DoTscd Surface, — If you would 
remove the last phalanx, pronate tbe hand; an assistant holds 
away the sound fingers, and at the same time turns back the skin 
of the diseased finger, and retajna it in position. The operator 
Beizea the phalanx with the thumb and index finger of the left 
hand placed across it, on its palmar and dorsal surfaces, and bends 
it to an angle of forty-five degrees. There are three ways of 
reoognisiog the line of the joint. 1. There is on its dorsal surface 
a well marked fold in the akin ; the joint ia half a hne below it. 
2. If you cannot find this, asauro yourself of tlio doraal projection 
formed by flexion, and cut half a hne beyond it. 3. Seek the ter- 
mination of the palmar fold- you will find the joint half a line 
below it. Then take a straight bistoury in the third position, and, 
applying its heel perpendicularly on the recognised extremity of 
the articular interline, out from left to right a very wnall Bemicir- 
cular flap, which terminates at tile other extremity. Tou should 
divide the capsular ligament in tliis cut t if you have not, seek it 
by the indications given. ThcD, without entering the joint, cut 
the lateral hgamentH. For the ligament situated on the left of the 
surgeon, carry the bistoury on this aide perpendicularly to the aiip 
of the last phalanx ; the handle nearer the operator than the 
point, and the ed^ also slightly turned towards the operator. In 
this way, the inciraon ia perfectly auited to the articular Burfacea, 
and the ligament is divided at tlie first cut. £ring back the bis- 
toury to the other side, and attack the second httersl ligament in 
the same manner; only here the handle of the bistoury is turned 
downwards, and fai'ther from the operator than the blade. When 
the surgeon is well practised, these three steps are comprised in 
one ; and in the same cut, the sJdo, the left lateral ligament, the 
doraal ligament, and the right lateral ligament are (firided. In 
whatever way you attain this point, after having widely opened 
the joint, seiKS the phalanx by its sides, and by degrees extend it ; 
while the bistoury, entering th-e articulation, divides the palmar 
Lgament, passes round the head of the phalanx, .slips parallelly 
under it, and at the same time cuts a Bemicircular Sap, large 
enough to cover al! the solution of continuity. If you would 
remove the last two phalanges, the proceeding is the same, only 
the dorsal incision should start on each side on a level with the 
termination of the palmar fold in the akin. In performing this 
proceeding, inexperienced operators are frequentiy misled. It has 
also anothor JnconvenieDce in unpractised hands, viz. the base of 
tii e flap is cut and jacged in dividmg the lateral iigamenta; but a 

"la practice gives lul lUe necesaMj ^ct\a\w\\tv'Sw,-ie*S***~' S 



104 OH AHPtTTATIOKB. 

2. " Tkt Joint it opmtd on I'ft Pdhnar Snrfaet. — Stfongl^f mpinnte 
the tutod, with k11 the fingers flexed but the one to be operated 
oi^ Hira the ph&lanz by its doreal and palmar eurfacea with your 
len thumb and forefinger, taking care to have your own fingers 
parcel to the axis of the one to be operated on, or you maj 
wound youreeE Moreover, the index finger should extend eomo 
way beyond the joint to be deatroyed ; the thumb, on the contrary, 
remaine at some distance, to allow the bistoury to act fi-eety in cut- 
ting the flap. Things being tliuB arranged, take a pointed straight 
bistoury in the third poation, with the blade turned boriaontally, and 
the edge towards yourself ; plaoethapoint of ithalfalineinfi-ontof 
the pi£narfold in the skin, if yon ampntate the third phalanx, and 
at the base of this fold if the second. Push it in this way right 
throngh, grazing the anterior and lateral surface of the bone (Fig. 
105), and lusing as much of the tissues as possible. For this pur- 
pose, it is recommeDded, 
when you put in the bis- 
toury, te hold the handle not 
quite BO much raised as tho 
point. As it advances, agun 
make it horizontal ; and, 
when the point is almost 
through, raise the handle a 
little more than the blade. 
Push the instrument in up to 
Fie. 105. its heel, and, in drawing it 

out, graze the anterior sur- 
fece of the bone to the extent of half an inch ; then turn up the 
edge to finish a semilunar flap, and, replacing the edge perpeadi- 
cu&rly at the base of the flap, divide the ligament. In this pro- 
ceeding, it is scarcely necessary to divide the lateral ligaments 
separately; generally, one cut divides them both at once, and 
allows the bistoury to paaa through the joint. Finish by cutting 
the tissues on the dorsal surface without making any posterior flap. 
Modifleationi. — Q-uSrin directs the iterator to hold the condemned 
finger between the thumb and 
index finger of the left hand 
(Fig. 106), the extremities of 
which correspond to the mar- 
gins of the articulation, whilo 
the fle;[cd position of the hand 
upon the forearm places the 
body of the fingers bo far pos- 
terior HB not to be touched by 
the point of the bistoury. If 
there is any liability that the 
flap will not be sufBoiently 
rounded, the operater should 
r Artrard the heel of the knife, be\d in t\ie ijoevUiiTi ^^t, W\ 
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and i!ut the flap rounded Qpoii the aide of the finger nearest to 
his right hand; Bayaton made the circular incision, and two lateral 
incisioiiH, thus raieing two equal quadrilateral flapa; other opera- 
tors have made lateral flaps, anterior and posterior flaps of diSerent 
lengths, and also of equal lengtha ; SSdiUot, reviewing these differ- 
ent operations, gives decided preference to the method of Eavaton, 
reserving, he aajs, the more brilhant processes of Lis&anc for the 
MQphitheatre. 

niHritcn]B.Uon ofa Flnse'',^ — The Uoe of articulation may be 
detected an inch above the commissurea of the fingers : or by mak- 
ing strong traction on the finger, the articular aurfaces maybe 
Bumoiently separated to recognise it. 

Oval Method. — fFig. lOT.) The finder in a prone position is 
grasped on its p^mar and dorsal aurtaces by the fingers of the 
operator's left hand, and flexed at an angle of forty-five degrees; 
an incision is commenced on the 
dorsal aspect of the joint, a quart«r deb 

of an inch above, a, and carried 
dovn to the commissure, e; then 
BOTOBs the palmar surface to the 
opposite side, b, in the fold of the 
■kui, the finger being forcibly ex- 
tended ; thence the incision ia con- 
tinued upwards to a, the ficger 
being again flexed ; the border^s of 
the wound are dissected from the 
head of the phalanx, the joint en- 
tered on the dorsal part, tiie esten- 
aor tendon and lateral hgamenta 
divided, the flexion increased with 
an eflbrt to luxat« the joint which 
renders the division of the flesor 
tendons and soil parts easy of 
division, (o, ft, r, d^Fig. 108.) 

Double Flaps. — (Fig, 108.) Lisfrane's method {Bernard t 
SuttU) ia as follows : — " 1. The first phalanx of the finger to be 
removed, is to be grasped by iU dorsal and palmar surfaces, and 
flexed to an angle of forty-five degreea. With a atraight bis- 
toury, having a prominent heel to its blade, the surgeon commences 
an incision over the articulation above the head of the metacarpal 
bone, starting &om the union of the internal two-tliirds of the 
intBrarticular line with its external third, if he ^s operating apon 
the left band, and vice vend for the right hand, and carrying it 
down to the end of the comrnissure between the fingers. ' This 
incision, made by drawing the bistoury towards himself, and from 
heel to point, should divide at once all the soU parte down to the 
' ne. Having attained the end of the woh het,'KWio.^i'R.^-M(P»j^ 

a blade of the bistoury aho\i\ii W \)rti\i^\. \n *• -^i^jiCTiSsi "'^•" 
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position, lying flatwise against the side of the phalanx, and then, 
at the same time that the hand of the patient is elevated so that 
the operator's eye shall precede the edge of the bistoury, he 
depresses its handle towards the 
palm of the patient's hand, whilst the 
heel of the knife is making an ob- 
lique incision on the palmar aspect 
of the joint similar to that on its 
dorsal surface. 2. By the process 
just described, a lateral semicircu- 
lar flap has been circumscribed, 
which is to be detached from the 
phalanx. Then the bistoury, still 
neld in the first position, is car- 
ried to the bottom of the wound, 
its blade lying flatwise against the 
phalanx, and by a gently sawing 
motion, upwards towards the arti- 
culation, until an obstacle is en- ^*' '^ 
countered which arrests its pro- 
gress. This is the head of the phalanx j the blade of the bistoury 
must be carefully carried around it without allowing it to slip or 
move irregularly, and as soon as it arrives at the articulation, the 
diminished resistance will allow it to enter with facihty. 3. The 
joint is to be cut through with the narrowest portion of the blade 
of the bistoury, that nearest its point, and in order to effect this 
part of the operation more readily, the surgeon should make trac- 
tion upon the fingers, so as to separate tne articular surfaces, at 
the same time that tne integuments of the opposite side of the 
joint are kept out of the way of the edges of the bistoury. The 
knife having traversed the articulation, it is brought back nugging 
the opposite side of the head of the phalanx, and a second semi- 
circular flap is made Uke the first, as it cuts its way out through 
the commissure." (a, 6, c, Fig. 108.) 

Circular Method. — The circular incision is made around the fin- 
ger, on a Une with the fold of the skin on the palmar surface ; the 
integument is drawn back, and a second incision divides the tissues 
to the bone^ the soft parts are retracted, the joint entered from 
the back, the lateral ligaments divided, and disarticulation com- 
pleted. 

Blsartlcnlatton of the Four Finders, — The distal extremities 
of the four metacarpal bones are not all on the same straight Une ; 
those of the index and. ring are nearly on a level, while that of the 
middle finger is about half a Une lower, and that of the Uttle fin- 
ger is half a Uue higher. 

Single Flap. — (Fig. 109.) Lisfranc's method (Bernard and 
•«*^ js thus given : — " The hand being pronated, the surgeon 
Of the four fingers in the palm of Yiia \ett Vvwcvd, whilst hi* 
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thumb, placed on the dorsal aspect of tlie fingers, flesee them 
moderately ; an assistant supports the hand, and retracts the skin 
as much, as possible ; then, with a straight narrow knife, the ope- 
rator makes a curved incision, a, 6, e, with its convexity looking 
down\var<ia, from sis to eight lines below the heads of the met*- 
Caj'pal hones, fi'om the 
index towards the 
little finger if he is 
operating on the left 
hand, and in the op- 
po^te direction for 
the right. The ex- 
tensor tendons being 
exposed by the re- 
tracUon of the inte- 
gumenls, which the 
operator asaista by a 
few strokes of the 
knife, each of the 
metacarpo-pbalangeal 
articulations is then 
Bucoessively opened, 
the extensor tendon 
being first divided, 

then the lateral, and finally the palmar Ugamentoos attBchments. 
It remains to carry tl:e knife tlirough the nrticulationa to the 

C'tnar aspect of the phalanges, and cut out a flap, which is 
ited anteriorly by the folds in the skin at the base of the fingeri 
on their palmar surface." 

By the same method, two, or three fingers may be amputated, 
the sound fingers being held aside; the dorsal flap is then formed 
with the point of the knife ; or the hand may be held in the supiuo 
position and the flap made first fiom the pahnar surface. If the 
patient is under seventeen years of age, the probabilities are that 
the ossification of the articular portion of the metacarpal bones is 
not complete, and the knife may readily pass throogh them, thua 
enabling tho operator to make longer flajia if desirable. 

Circular Mei/'od. — The hand being supinated the operator graspa 
the fingers and makes a semicircular incision, following the 
depressions in ihe skin, at the commissure of Uie fingers, dividing 
the soft parts down to the joints; the hand is then prooaled and 
an incision made on the dorsal aspect, on a line of the commisaure 
of the fingers; the joints are laid open, and the ligaments divided. 

DiMKrtlenlBIIvn otttm PbalBnees of Ibe Tbnnib.^ — Removal 
of the second phalanx is effected in the same manner as disarticu- 
lation of the second phalanges of t)ie fingers. The arlicnlation of 
the first phalanx with the metacarpal bone requires lar^t flAn^. 
■nrin^ to the greater sixe of ibe ^e&& of ^^^ «i<.«^ai»K^^> ^^m 
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The dnrular or flap method may be adopted, but the operation 
best ndapted to this articulation is, According to Malgaigne, per- 
formed as follows : — Make an incision ott the dorwl a^>ect, convex 
upwards, the ceotre being a little above the joint, arid the extre- 
mities terminating on each side at the commencement of the 
palmar trauBrerae fold ; the thumb is now extended and a second 
eotivex incisioo is made, uniting the extremities of the first inci- 
BJOQ, but the centre should extend to a point midway between the 
transverse cutaneous fold alluded to, and that making the articula- 
tion of the first and second phalan^ee; the joint is opened and 
disarticulation completed, the sesamoid hones being removed; the 
palmar flap is applied to the end of the bone, and ^ould accurately 
fit the curved incision above. 

AmpBtalloR of a Slncle Sletaorpal Bone> — When a portion 
of a metacarpal bone ia to be removed, on incision is made as in 
the oral or double flap operations ' the extent of incison on the 
dorsal aspect corresponds with the portion of the bone to be 
removed (Fi^. 110); the soil parts are cautiously separated from 
the bone, the knife being carried parallel with its long Axis to 
avoid wounding the palmar arch; the incisions having been made 
on both wdes, tne pomt of the knife may be parsed under tie boue 
■o as to appear at the opposite side, and then by carrying it for- 
wards in contact with the under surface of the bone, the soil parts 
may be divided at one section; if the operation is on either the 
third or fourth metacarpal bone the section should be made with 
bone forceps; if ^e metacarpal bone of the thumb, it is sawn per- 
pendicularly to its axis J if of the index finder, section is made 
obLqnely, from without mwarde, the hand bemg supine; if of the 
Uttle fln^r, from within outwards (Fig. 110), a, the soft parts 
being withdrawn by the retractor, b. 
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& similar incision is made upon the doreum; the hiiitourj is thM 
passed into the interosseous spaces, and the muscular attachments 
■eparated, and the periosteum divided ; a retractor with five tails 
is applied, as in (Fig. Ill) o, and the hone sawn through with a 
metacarpid saw. Malgaigne recommende the circular operation, 
and saws the bones separately, perpendicularly to their aaes. 

DlMirtlcalatloii of the First IHelaFBriiBl Bone. — The meta 
carpal bone of the thumb, a (Fig. 112), articulates with the trape- 




rinm,/ which has a concave surface Irom within ontwarfs; the 
joint is of a mixed character, hetween arthrodial and ginglj- 
moid, on its dorsal surface it is almost subcutaDeoos, but on iU 
palmar surface It is covered witJi. thick muscles; the radial artery 
passes around its ulnar side; it has a loose capsule; the joint runs 
m an oblique direction, in a line drawn from its external side to 
the root of the little finger; it is easily determined by the projec- 
tion of the enlargement of the head of the bone, on pressing the 
thumb into the palm; or, il lies an inch and a quarter below the 
styloid process of the radius. 

Single Flap. — (Fig. 113,) An. assistant holds the fingers away, 
and the operator abducts the th-umb; an incision is made through 
the middle of the commissure between the thumb and fingers, the 
knife being held Tertieally, with the hee! downwards, close to the 
bone, terminating at the ortieulation ; the knife is inclined tow&rda 
the joint, which is opened, the bone dislocated, and the external 
Sap formed by carrying the knii« close alouK the side of the bone, 
a lew lines beyond the metacarpo-phalangciu joint. 

CotnpUcatiom, — If the incision is carried too near the see"""' 
^metacarpal bone, the knife may btcovne taaetviii-, ■iia"'*'*^ 
^^mtking the incision a line or moTee■s.XJe^T^*^^^JQ*10^*^ '=•'*'* ^H 
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biM of the external flap, open the joint with the point nther than the 
blade; if the line of the ar(icu]ation ia not foimd readilf, seek it 
from before baclcwardB, 
along the aid of the me- 
tacarpaJ bone ; - if the 
knife is kept cloee to the 
first metacarpal bone si 
ita upper extremity, the 
radial artery taaj be 
oided f if cut, it mu^l 
be at once tied. 

Modificatio fu. — Telpeau 
made a dorsal incision 
from the styloid process 
of the radius to toe cont- 
misBore between the 
thumb and fioger, divid- 
ing the integumenta, tendon of the Ion extensor, and psj^t of the 
interosseous muscle; the joint is then opened, and tlie metacarpal 
bone dislocated and dissected out - the palm is not wounded. 

Ovai Aftthod. — Scoutetten's method modified by Mal^gne (Ber- 
nard Kid Mtette): — (Fig. Hi.) The hand held in a position between 
supinatioD and prona- 
tion, make an incision 
along the dorsal sur- 
face of the metacarpal 
bone of the thumb, 
commencing ux lines 
above iU artJculation, 
aj with the trape- 
Eiura, and extending 
through all the tieauen 
down to the bone, to 
the inner side of the 
head of the first pha- 
lanx of the thumb, on 
a level with the com- 
missure, b, between 
the thumb and index 
finger. Then, carry- 
ing the hand into a 
8tst« of pronation, con- 
around the palmar surface of the phalanx to its outside, e, and 
thence to the dorsum of the metacarpal bone, to meet the first 
incision about at its middle. Detach the muscles and integumenta 
from either side of the bone, and open the articulation from its 
dorsal aspect (Fig. 116, a); then, endeavorini to dif-locate the 
BO* ouiivards, compiete the diviuon of ita Temaimtui attachment*. 
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^^ lartlenlBUoQ of tbe Second Dlolacarpsl Bone. — The 

^Mcond metacarpal bone, b (Tig. 112), has four articular facets, cor- 
responding witli the following bones : — 1. The trapeziaa, /; 2. , 
The trapezoid, g; 3. The os magnum, A; 4. The third metacarpal 
bone, c ; these bones are firmlj" united by strong iigamente. Dis- 
articulation of the bone is rendered especially difficult ca account 
of the prolongation of that pa.rt of the head that is in relation 
with the trapezoid, 03 magnum, and third metacarpal. 

Ovai Method, — The hand heltl in pronation, the thumb and fin- 
gers separated, an incision is made, com- „ 
mencing about half an inch in tront of the 
styloid process of the radius, but on a line 
with the second metacarpal bone, d (Fig. 116), 
and ia continued to the internal aide of the 
baae of the first phalans, a; it ia now car- 
ried arouad the dorsal surface in the cutane- 
ous fold, represented on the dorsum by the 
fine, b, e; the two points, c, and d, are now 
united by an incision; the soft parts are dis- 
sected by keeping tbe edge of the knife close 
to the bone, the wound being- held apart; 
the knife is carried up along the internal 
side of the bone to the union of the two 
metacarpal bones, and turning its edge in- 
wards the interosseous hgament is divided, 
and in the same manner the knife ia made to ei 
of the metacarpal boac with the trapezius; the anterior and pos- 
terior ligaments aro 
nest divided, the bone 
dislocated, and the 
knife entered fiatwise 
and horizontally under 
the upper part of the 
bone (a and b, Fig. 
117), is carried down- 
wards, completing the 
operation ; care should 
be taken in dividing 
the ligaments not to 
penetrate any adjoin- 
ing articular cavities. 

DlurtlcalBtlon of 
Fonrth raelaenrpHl 
Bones, — The artioula- 
lionaofthesetwoboueB *^^' "'■ 

are seen at (Fig. 112) e and d. They may be disarticulated by tit 
same operation as that already given for the eecQn4 >s ' 
"^ The method by fl.ipB ma-j aVsoXw e^^^MVei. 
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Dlsartieiilatloii of tlie FIftli Metacarpal Bone. — This bone, 
• (¥ig, 112)^ articulates with the os unciforme; i, forming an 
.artkrodial joint; its articulation is continuous with that or the 
fourth metacarpal bone and the wrist ; it has ligaments upon the 
palmar and dorsal face^ and on the outside the interosseous ligi^ 
ment ; the unciform bone receives the fifth metacarpal, upon a sur- 
face concave from behind forwards, and slightly from within out- 
wards ; the line of articulation, if prolonged, would fall upon the 
middle of the second metacarpal bone. 

Single Flap. — Lisfranc directs thus : — The hand being pronated, 
find the position of the joint by carrying the finger along the 
ulnar border of the metacarpal bone, until it meets an eminence 
which is prolonged into a projection on the palmar sorface ; this is 
the unciform process ; immediately below it is the joint; the arti- 
cular interline may be seen on the dorsal surface by moving the 
bone ; grasp as much flesh as possible with the left hand, and 
plunge a bistoury perpendicularly from the dorsal to the palmar 
surface across the skin and muscles opposite the ulnar side of the 
joint, and graze the bone with the edge of the knife, forming a 
semi-elliptical flap, which is finished a little beyond the head of 
the phalanx ; an assistant holding away this flap, the surgeon dis- 
sects the skin from the dorsal surface of the bone, without includ- 
ing the extensor tendon ; seizing at the same time this skin and 
the soft parts, and dragging them away, he plunges in his bistoury, 
still cutting from behind forwards, and a little from without 
inwards, so as to graze the bone without wounding the skin on 
either side ; and freely divides, from above downwards, all that he 
meets with to the digital commissure. Lastly, he carries the edge 
on the ulnar side of the joint, enters it, foUowing the direction 
pointed out, and incises the dorsal ligament with the point ; then 
to cut the two metacarpal ligaments, plunges the point of the bis- 
toury obliquely between the two bones, its edge turned towards 
the wrist, and makes the blade enter by elevating the handle ; then 
the joint is opened on three sides, and you need only draw away 
the bone to finish with the point of the knife the section of the 
muscles and palmar ligaments. — (Malgaignej op. cit) 

Oval Method. — Scoutetten operated as follows: — The hand is 
pronated. and an incision commenced one line above the articula- 
tion, e (Fig. 107), and carried along the dorsum to the commis- 
sure, dj then under the finger, along the fold of the integument to 
the opposite side, /, and from thence back to the point of departure, 
e; the soft parts are dissected from the bone, and disarticulation 
effected, 

Malgaigne thus modifies Scoutetten*s operation (Bernard and 
ffuette) : — (Fig. 119.) " The hand being held in a state of forced 
pronation, commence an incision six lines above the carpo-meta- 
carpal joint, a, and carry it down in a straight line to the inner bor- 
~ >r of the first phalanx of the little finger, until it meets the 

Tression at the base of the finger on its palmax surface, 6; 



AMPUTATION OF THK UP^Hi EXTHEMTTIES. 113 

then continue it around the base of the finger, following this 
depression eiaotlf. Then tiio operator, Ufting up the little finger^ 



its inside, e (Fig. 119), and up- 
wards to join its first portion 
about opposite to the centre of 
the metacarpal bone. The in- 
teguments and muscles are then 
detached from, the bone, and its 
articular connexions dirided 
with the point of the bistoury 
in the manner already describ- 
ed." The wound after the ope- 
ration is seen in Tig. 118. 

niurltcnlatlmi ofTwo Me- 
tacarpal Bo Ilea al a Sin el e 

Operation.-— 1 he second and 
third, the fourth and fifth, or 
any two or three metacarpal 

gether. velpeau advises, in 
removing the fourth and fifth, 
to make a transverse incision, a 
tittle in front of the articulations, another parallel to the axis of 
the metacarpal bones, upon the dorsum of that which supports the 
little finger, in order to cut upon that part a dorsal flap which ia 
to cover the whole ulnar side of the wound after the operation; 
the disarticulation is then effected, and a small flap formed of one 
or two inches in length, which must be separated down to its base 
in the palm of the hand, in order to be able to raise it upon the 
transrerse branch of the wound. The same process is adapted to 
any other two metacarpal bones. 

OheliuH says; — "If both middle metacarpal bones are to be 
esarticulated, the fore and little fingers being well adducted, one 
out between the bones is to be made, close on the radial side of the 
middle finger, and another on the ulnar ade of the ring finger to 
the carpus. These two long cutaare then to be connected on the 
volar and dorsal surfaces by transverse cuts, close down to the bone, 
the soft parts turned back, and tie joint cut through." — {System of 
Surgery) 




IMnrtlcDiBtlon of tlie Klclaparpal Bonea of all 

— To ren'ognise the lino of articulation fix the oxlcmal and inter*' 
nal limits; externally it begins with the upper estremily of the 
first metacarpal hone, 1 (Fig. 120), with the trapezium, §; this 
point is made prominentby pressing the thumb into the palm; inl«r- 
"~"" ■'• corresponds with the articulation of the fifth met*c»a:w^ 
B unciform bone, /; being d \vTie a\ia-ae 'Oiwa \<5a% "fl^ ^ 
if the former, and just below the \iOQV\ike -^ijtesa fJ**- ■«i"' *■ 
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tiifl line of ariicuUtion between theae pointB is irregulu, bat repift* 
■enti a alightlj cuired line, coavez downwardt (Figs. 112, 130); 
these orticuUtione have oalj anterior 
and posterior ligaments, except the se> 
cond and fifth, which haTe also lateral 
ligaments. 

Single Flap, — Maingault's method (Ber- 
nard and Suettt) : — "1st. The hand being 
held in the position of forced supination, 
recognise at its out«r border the articu- 
lation of the first metacor^ bone with 
the Ir^zium, an<L at its internal side, 
the turtioulatjon of the unciform bone 
with the fifth metacarpal. 2d. Intro- 
duce a small straight knife between the 
bones and the soft parts, oarrjing it a 
little below the projections fanned by the 
unciform and tne trapedum, so as to 
Fia. i». _ bring out its point below the thumb. 3d, 

Garry the blade of the knife along the 
anterior surfaces of the metacarpal bones, and cut out a large flw 
of an elliptical outUne, a, b, c (Fig. 121). 4th. Then turn the hand 
in the prone position, and make a seioicircular inciuon across its 
back, two-thitda of an inch below the line of the articulations, and 
carrying the kiiife through the tissues connecting the thumb with 





die index finder, a,h,c (Fig. 122), join tlie first incision. Whils 
an aauetant is drawing the integuments upwards^ the surgeon, 
holding the metacarpus in his left hand, proceeds with the disarti- 
culation from the front of the hand, commencing with the meta- 
cimjal boB6 of the index or thelittie finger, according as he ia ope- 
r^ing upon the light or left hand." 
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' SlMrtlcnlatian of IdeMcaJiial and Ckrpal Bonea. — Tliere 
are iDstancee oa record of the Temoval of the unciform, piaiform, 
And pyramidal honea, with the fourth and fifth metacarpal bones; 
of the OS magnum ivith the tliree middle metacarpal bones; and 
finally, of the trapezium, trapezoides, and scaphoid, with the meta- 
oerp^ bones of thumb and indeic finger. No rules need be given 
for these operations ; the principal danger arises from the opening 
thus made int« tlie cavities of the carpal articulations. 

DlaartlenlBtlon of (he Badlo-Carpal ArUonlatlou. — This 
articulation is composed of the radius and ulna above, and the sca- 
phoid, semi-lunar, and cuneiform bones below (Fig. 120) ; the 
line of articulation is convex up-wards, the three latter bones form- 
ing a convesity whieli is received into the concavity of the radius 
and ulna; the pisiform bone ia in front and below the articula- 
tion; it has external, internal, anterior, and posterior ligaments. 

Malgaigne (op. cat) gives th* following rules for determining 
the line of articulation ;^ — " 1. Strongly bend the hand backwards; 
the summit of the angle formed by it with the forearm indicates 
the radio-carpal articulation; 2. Feel in front the transverse pro- 
' "'■ of the radius; the joint is one iine below it. and about 
inch above the crease in the akin that sepanttM the palm 

the hand from the forearm; 3. Determine the summit of the 
styloid processes, and draw a transverse line between them; the 
joint will be two lines and a half above this imaginary line' 4. 
Lastly, the styloid process of the radius being found, the styloid 
process of the ulna is two lines shorter, and the joint is a quarter 
of an inch above it." 

Oiretdar Method, — (Fig. 123.) The tourniquet being appied 
over the brachial artery, or compression being made, an assistant 
holds the forearm in a position between 
pronation and supination, and strongly 
retracts the skin at the wrist; a second 
holds the hand; the operator, standing 
upon the right side of the limb, makes a 
Circular incision through the skin, about 
an inch below the styloid processes, graz- 
ing the thenar and hypo-thenar eminences ; 
the skin is dissected and turned back aa 
high as the joint; a second circular inci- 
sion just above the pisiform and unciform 
bones, and over the joint, divides all the 
soft tissues; the joint is then entered on 
one side under the styloid process, and the knife, held perpendico- 
Urlj, ia carried along the curve of the carpal bones to the opposit* 
side, completing the disarticulation at a single aweep ; the radial 
and ulnar arteries are to be tied, the interosseous rarely-, tJis.'^;^- 
loid processes may or may not be teavQ^ei, ^tA ^!i«. ■«w»^j^^ 
"---"by bringing together the partt sin\.OTo-'?'3*N*iT\trfv'J . ^H 
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ModijkoHont, — Velpeau directe the hand to be flexed wten the 
incision ii made on Qie back of the wrist, and to b« extended 
when it is mode in front; it h&s been adtised also to direct the 
assistants to rotate the limb while the inclsioa is made, rendering 
tbe movementa of the knife more limited. 

Flap ifettod. ^Amputation at the wrist may be performed with 
single or double flapa, according to exiaidng lesions. If a ungle 
flap is made, it maj be taken from the dorsal or palmar aspect If 
from the dorsum, the hand is held in a prone position, the integu- 
ment strongly retracted bj an assistant, the operator grasps the 
extremity in Uie palm of the leit hand, placing the thumb and for&- 
fin^r on the extremities of the styloid processes ; a setaiiciTcnlar 
incision is tiien made on the doraum, irom just below the proCMBeB, 
Laving its concavity upwards (Fig. 124), the akin is diamted and 





turned back, a, h, e (Fig. 126), and the joint, the tendons, and 
radio-carpal ligaments divided ; the lateral ligaments are next cut, 
the arljculation opened, and the knife passed throngti (Fig. 124), 
forming a palmar flap of two-thirds of an inch in length ; tiie sty^ 
loid processes may remain if desired. 

The double flap is generally made as followa: — A semicircuUf 
flap is made from the extremity of one styloid process to another, 
»a in Fig. 124, but not so low, first on the palmar, and then on the 
dorsum of the wrist; the Ugaments being divided, the hand is for- 
cibly flexed, and the knife carried through the jomt from the dor- 
gum (Fig. 125), or from the Hide, as in the circukr amputation. 

AmpaMtlonarthe Forearm. — The forearm, tn its upper por- 
tion, is covered by muscles, which in its lower part become ten- 
dons; its arteries are the radial, ulnar, and anterior and posterior 
interoaaeous ; amputation may be performed in any part of its 
teagtb, bat the operator should save as much of the limb as pos- 
«S/r Jt mast be remembered tti&t ttiere are Vho Vyaea to be 
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led, of different diajDeters, at difierent parte of the limb, aod 
the rule must be followed of applying tiie saw first and Irut to the 
larger and firmer bone. The following methoife of operating have 
been practised : — 

Oir.cular Method, — The foreann is held in a position between pro- 

tion and supination; the surgeon standing upon the right aide of 
the limb, makes a circular incision with a catling, dividing the skin 
and subcutaneous cellular tissue down to the aponeurosis; then 
turns up the skin like the ca£f of a coat, if it sliould sot easllj 
retract; if the limb ia large and conical, it may be necessary tfl make 
a lateral inoisioii in the skin; nest he diTides circularly tie mus- 
cles, with a sawing motion, at 
tie border of the flap of skin 
which is tnrned up (Fig. 126) ; 
the deep muscles between the 
bones are divided by intro- 
ducing the point of the knife, 
and carefiilly cutting all the 
soft parts in the interosseous 
space; the knife being enter- 
ed on the dorsal aspect of the 
radiuH, and carried around 
and between the bones by a 
figure-of-eight incision; a re- 
tractor with three ends is in- 
troduced into the interosseous 
space, and the soft parts 
drawn up ; at the point 
where the bones are denud- 
ed, the surgeon draws the saw slowly at first across the radius and 
ulna, taking care to saw through tie radius first (Fig. 127), as the 
ulna, being more closely attached to the arm, serves as a support 
Ibr the limb ; the radial and ulnar, with the anterior and posterior 
interosseous arteries, are now tied. — ^Bernard and Httette!) 

Single Flap,— The flap is made from the anterior part of the 
arm, and of sufBcient length to cover the stump; the tissues on 
tte posterior part are incised circularly. 

DinMeFlap. — The flaps may be of equal or unequal length, accord- 
jig tb the condition of the parts; if equal, the following rules by 
Mr. Guthrie may be followed : — " The arm being placed and held 
firmly in the intermediate position between pronation and supina- 
tion, with the thumb uppermost, so that the radius and ulna are 
in one line, ^ sharp-pointed straight knife is to be entered close to 
the inner edge of the radius, and brought out below at the inner 
edge of the ulna. It is then to be carried forwards for half an 
'nch, and made to cut ils way out with a gentle incUnation, so as 
form a semicircular flap. Re-entered at the same point as, 

'ire, a similar flap is tfl tie made on \.\i.e w^^KLia, 'Oaei -^^siassQ. ■* 
bonee being a little a\leTe'(V lo aAmrt, ot \\a fe»K."i ^ 
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6bre8, not cut through, are then to be divided, and the linen 
retrsctor run between the boaes, which are to be sawn across at 
the same time." 

MoiUfirationa, — Skey makes the double flaps of the integuments 
to avoid projection of the ulna, which ia liable to occur in the com- 
mon double flap. He operates as follows: — The flaps ahould be 
anterior and poaterior; the point of division of the bones being 
determined on, an arched hne in ink ahould be drawn in front from 
tiie central point of the radial to the ulnar aspect of the arm, and 
a corresponding one behind ; commencing at the starting point, the 
lines formed for each should be run nearly longitudinally along the 
arm, to the extent of about an inch, and then curve almoat sud- 
denly inwards, and passing nearly transversely across the forearm ; 
the depth of each flap should be about an inch, or something more; 
these two integumental flaps being separated up to the lines form- 
ing their base, and drawn upwards with some force, even beyond 
It, the muscles should be divided by the circular incision, as in the 
Ebrmer kind of operation. 

Mr. Teale's operation, with rectangular flaps (Fig. 94), is also 
recommended for the lower part of the forearm. 

DIsartlcnlHlloii of the Blboir JFotnl, — The elbow ia a true 
ginglymoid or binge joint, formed by the lower extremity of the 
08 brachii above, a (Fig. 128), and the upper eitremitiea of the 
radius, c, and ulna, d, the former on the outside, and the latter on 
the inside; the ulna forma the principal part of Ihe'lower portion 
of Cite joint, having a large artioolai aurface 'a'j *ke ^itdjaattoa -* 
^^^■"--" — "(Fig. 12G), bacTtwards, and fee CM0tiQ\4 '5TC— 
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(Fig. 129), forwards^ whicli embrace the irregular articulating si 
utce of the os hrachii; the radiUiS is merely in contact with &e a 
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braohii; the articuiation has anterior, posterior, and lateral Iig» 
mentfl. The exact poBition of tf>e joint is determined only by care> 
fill attention to the anatomical relatioaa of the following osaeou. 
prominenceH about the joint;- — the epioondyles, or the most promi- 
nent points on the cocdyleB of tiie oa brachii (Fig. 128), ore recog 
nised, the internal more readily than the eatemal, a line drawn 
through the lower points, ia, on the outside, a quarter of an inch 
above the interarticular line, b, /. e fFig, 128), and on the inside 
three-quarters of an inch; the articulation of the radius and hume- 
rus is tranHverse, that of the ulna irregular, and owing to its pro- 
jeetiona must be entered externally. 

Malg^gne remarks of the poeition and direction of the interarticu- 
lar line (op. cii.):— "Two facta restilt; first, that the articularinterline 
is very oblique from without inivards, and from above downwards. 
Second, that it is very much below the tuberosities of the hume- 
rus. If, then, in cutting your anterior flap, you extend its base up 
to the level of these tuberosities, it will almost always be too short 
to cover the bone, which will project, especially on the inside and 
downwards: this often happened to Dupuytren, who put in hie 
knife transversely at the internal and anterior part of Ibe epitro- 
ehlea, to bring it out on the anterior border of the epioondyle. 
You should, on the contrary, plunge in tie knife obliquely one 
inch below the middle ptojeclion of the epitrochlea, to bring it out 
half an inch below the projection of the epicondyle." 

Circular Method. — The brachial artery being controlled, the arm 
is held in a supine position, and the operator standing on the out- 
aide of the hmb makea a circular incision, through the skin only, 
around the arm, four fingers' breadth below the joint; the integu- 
ments are dissected up to the joint, and reflected backwud&^a..,\i 
I'ig. 130); the muscles in frou-t ai« Xken. a:vn.&iA,^toa^^^w«|j^' 
- and the joint enUred, aud A\Mntifttt\»SioTi. C' ■■v-'-'^'w. ^^ 
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Single Flap:— The limb 
ia placed in a aupine pasi- 
tion, but elightly flexed ; 
the operator, raiaing the 
soft parts from the bone, 
in front of the joint, enters 
a straight knife abont & 
finger's breadth below 
the internal condyle {Fig, 
131); travetBing the limb 
close to the ulna it appears 

__. two fingers' breadth below 

the external condyle, to 
allow for the retraction of musclea arising fro]n the humerus, and 
cuts an anterior flap, a, 6, c (Fig. 131), about three inches in length; 
this flap being' retracted, a (Fig. 132), the knife ia passed 1 
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the limb, and the heel entered an the outside, between the artiau- 
Intion of the radius and os btBchii, 4, and continued across the 
back part of the joint, dividing all the tissues U> the internal 
angle of the wound ; the anterior Ugament, e, d, and lateral liga- 
ments are diTided, the bones luxated forwards, tie insertion of the 
triceps cut, and the operation completed. 

GuSrin recommends an e^ctemal flap ; this is made by transfix- 
ing the hmb upon the outside, entering the point of the knile just 
Within the head of the radius, a (Fig, 133), traversing its neck, e, 
and cutting out a large external fiap, b; a, second flap ia made from 
the inside of the arm, by cutting from without inwards, and from 
' 'dw upwards, d; the soft Ussues immediately covering the joint 
divided and disarticulation completed, A. good coTering. ^^ 

Jnade for the condjlea. ^H 
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Method. — Baudena performed the oyal operation, commeno- 
rer the border of the radius, tva Imgera' breadth 
the fold of the Joint, 
and pEissing around the limb, 
a finger's breadth higher, over 
tiie ulna ; the dissection -was 
then carried upwards to the 
joint, and disarticulation oc- 
c&mphsbed. 

AmpntBllon of tlie Arm, 

— The humerus is covered in 
its lower part by muBcles, 
closely attached throughout 
its extent; but at the upper 
part large muscles are inserted 
mto it which have their ori- 
gin from the thorax, shoulder, and back, which, when divided, tend ' 
to leave the bone bare; the only artery always requiring the 
ligature is the brachial: the following methods are praotiaed: — 

Circular Method, — The patient placed in a recumbent positJoa, 
the arm carried at right angles to the body, the operator standing 
on the right side of the Umb, makes a circular incision through the 
integuments ; these are looeeaed from the fascia with the point of 
the knife, and drawn up or rolled over by au assistant, an inch, an 
inch and a half, or two inches, according to the size of the limb; 
the second incision made at the margin of the retracted sldii, 
divides the superficial muscles, tvhich are also retracted ; a third 
incision lays the bone bare (Fig. 92) ; this is sawn through ; the 
^ brachial art«:y, lying on the inside, between the biceps and inter- 
nal portion of the triceps muscles, is secured; the wound is gene- 
rally brought together-from before backwards; it may he closed 
from side to. side, or even obUqueiy. 

Sitigle Flap, — Amputation may be performed with a eicgle Sap 
at any point presenting upon one surface a sufficient amount of 
tissues; Sabatier, in amputations on a level with the axilla, made h 
square flap of the deltoid, by uniting two lateral parallel mcisiona 
by a transverse, detaching the fiap from the bone, inciaine circu- 
larly the remaining tissues, on & level with the base of the flap, 
and sawing the bone. 

Dovble /Tup.— The flaps are made of equal size (Fig. 134), and 
generally anterior and posterior; the arm being carried at right 
angles from the body, tho operator*graap8 with his left hand the 
Uasues on the anterior or lateral part of the arm, and passing the 
knife down to tho bone, carries it over to the opposite side, cuts a 
flap of the requisite length, being two to three or more inches 
long, according to the size of the limb (Fig. 135) ; withdrawing 
t the knife, it is re-entered and a second flap is made in a. eimilM- 
; the flaps are firmly re.Uac\ft4, 'Ooa \as£s>vefc s*i"»'ec«>*t,' 
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bone diviijed, uid tbe bone mwh at the highest point in the fl^ 
(Fig. 134). 

Sodi^ieaUoni. — The moat r&pid operation is that ia which one fl^t 
ia short, and ia formed on toe anterior but&co by catting tnaa 




within outwards. Mr. Luke's ampntation of the arm with two 
flaps is thuB described by lii. Guthrie ■.~~^' The first flap is made 
posteriorly to the bone, by transfixiiig the hmb, for which pnrpose 
the knife is entered at t^e mid'polnt between the antenor and 
posterior surfaces, carried transversely across the limb, and made 
t« cut towards the posterior surface, in an oblique direction, until 
all the soft Btructures are divided. It is necessary, in entering the 
knife, to bear in mind that the bone lies opposite to the mid- 
point, and that, in carrying the knife across the limb, it would 
strike against the sur&ce of the bone, nnless means were adopted 
for its prevention. This is easily done by grasping the structurea 
which are to form the posterior flap between the fingers and 
tbomb of the left hand, and by drawing them backwards during 
the time the knife is entering at the mid-point and t>eing carried 
across the limb. Having formed the posterior flt^, the anterior 
one ia formed as in amputation of the thigh, by cutting inwards 
&om the surface towards the bone with a sweep, which will make 
this flap eqnal in length to the posterior. The operation ia com- 
pleted by dividing the remuning soft parts by means of a cut 
carried droiUarly around the bone, and by sawing the bone in the 
line of division. 

BeetoTignlar Flap. — The method by a rectanguhff flap has also 
been adopted on the lower part of the arm, the line of inciaon 
being given in Fig. 136. 

OM Method.~-iix. Qnthria describes the following method of 
Knpntation of the arm immediately below the tuberosities of the 
ImiiiAni^ which is nirnjlur to his amputation at the ahoulder-joint, 
"d iideagned to supersede it: — "The arm'beui^TUfie&^cnii &a 
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[ an assistant having compressed, 
press, tlie Hubclayiaa artery, the surgeon 
one or two fingers' breadth beneath the " " 
vies it to the inside of the 
arm, below the edge of the 
pectoral muscle," tien under 
the arm to the outside, 
■where it is to be met by 
another incision, begun at 
the same spot as the first, 
below the acromion process. 
The integuments, thus di- 
yided, are to be retracted, 
and the muscular parts cut 
through, until the bone is 
cleared as high as the'tuber- 
osities. The artery will be 
seen at the under part, and should be pulled out ^ a tenaculum or 
spring forceps, and secured as soon as divided. The bone is beat 
sawn, the surgeon standing on the outside; the nerves should be 
cut short, and tie flaps brought together by two or three silk or 
leaden sutures. There are few or no other veseels to tie, and tho 
cure is completed in the usual time, while the rotundity of the 
Bhoulder is preserved." 

Dlaartlcnlatlon at (he Slioolder^oliil. — The shoulder-joint 
is arthrodial ; the articular head of tho os brachii, e, is very broad, 
and nrticulates by scarcely one-third with the shallow glenoid 
cavity of the scapula; it is connected 
to it by a loose capsular ligament ; the 
joint is strengthened by the long head 
of the biceps, and the museles arising 
from the scapula^ and inserted in the 
vicinity of the jomt; the joint is pro- 
tected above by the extremity of the 
clavicle, b, and the acromion, c; in am- 
putations at the shoulder-joint, the 
artery must be compressed upon the 
first rib above the clavicle, with the 
thumb, or a padded key. 

Ooai Method. — The following is Lar- 
rey's operation (Bernard and ffveUe) : 
— " Make a vertical inciaon on the 
outer surface of the shoulder through 
the skin and subjacent tissues down to 
the bone, and extending fi'om the edge of the a 
a point one inch below the top of tho humerua CS\%- VSV^\'Wi- 
Uake then two obUque inciBiona slaxtiti^ Uoia »Ji* <SCTJ«t^ "^ *^ 
hMatioal one, one on the anterior, B,ti4 V&o otV^^ otv -CS^ft -(^oOjot^ 
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upect of the joint, carrying them through the tieaues composhig 
Che anterior and posterior walls of the uulla, to the lower harder 
of each, and dividing their attacbments to the bumenis; 3d. Push 
the edges of the wound on either side to expose the joint, and 
1 it, inaking traction on the bone to put its ligament on the 
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. Luxate the bone, pass the knife behind it (Fig, 138), 
le operation bj cutting directly through the tissues in 
the axilla, which in- 
tervene between the 
extremities of the ia- 
oisiona already made, 
recollecting that the 
artery is contMned 
in them, and requires 
to be compreaaed by 
an Bs^tant. The 
wound which reaulta 
from this operation 
is almost perfectly 
OTsJ in shape." 

Modificaiiong. 

Guthrie commences 
his incision juat be- 
but endangers the 
exposure of the gle- 
noid cavity, by the 
subsequent contrao- 
snd integumenta ■, GvvSrm diaaecAa IJifcVea^afcj 
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B bone from ita cavi^ with the knife held Tertically, first upon 
one Bide and then npon the other, o, A, s (Pig. 140), and completes 
it bj dividing the axillary portion. 

Single Plap, — Malgaigne (op. dt.) givea the following deaeription 
of Dupuytren's operation ■with a single flap : — " The arm being held 
away from the trunk, grasp the deltoid in ita entire length and 
thicknesa in the left hand; with the right paes a double-edged 
knife through ita base, under the acromion, ajid grazing the eur- 
faee of the humerus, cut an eKternal and superior flap of suffirient 
extent; an aaaistant raiaea it; then, by approaching the arm to the 
body, expose the tendons of the muaclea ineerted into the head of 
the humerua. Cut them, commencing with those posterior, which 
«re more eaaily divided on account of the greater interval between 
the acromion and the head of the humema, than between die lat- 
ter and the ooracoid proceea, and finishing with the anterior ten- 
dons. To a practised hand, a aemicircular inciaion on the anato- 
micai neck of the humerua with the edge of the knife held perpen- 
dicularly sufficea. The fibrous tissue that unitea it to t^e acromion 
ia also dirided. Then the operator, grasping the diseased arm with 
his left hand, dislocates the head of uie bone outwards; and, pass- 
ing the knife behind it, detaches the flesh that coTers it, in which 
the nerves and vessels are comprised. At this moment, the asaist- 
ant compreasea these soft parts, with his thumb on the bleeding 
surface, and his Gngera placed in the axilla, bo as to compress the 
artery; and the operator, assured against hKmorrhage, finishes 
dividing thern, on a level with the inferior attachment of the great 
pectord and latiseimus dorsi to the humerua." 

MoiHficntions. — Qu^rin, instead of making the flap by transfixion, 
cuts boTo. without inwards ; com- 
mencing the incision (on the left 
aide) near the anterior border of 
the deltoid, on a level with the 
articulation ; it descends in a curv- 
ed direction to within two-thirdfl 
of an inch of the insertion of the 
deltoid, and then aacending on the 
posterior part (Kg. 141) at the 
same level aa it was commenced ; 
the flap ia dissected up, and the 
Umb disarticulated. 

Doiihle Flapi.—The method of 
Lisfrano, now generally adopted, is 
as follows (Bemard and .ffnrtte) : — 
lat. The patient is supported in a 
convenient position upon a chair, and the s 
trunk, the head of the humerus at the sai 

upwards and outwards as much as posaible. ^ — 

being provided with a long Btraigbt tai\fe cirt&w.^ i«i.\«j'0&'^'?^ 
lUBuivB JiimseJf of the exact poaiViOTi ot Vat w«<iKfio^ *>^ wjtw*^ 




n kept close tp the 
3 time being pushed 
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procesaea. If it ia the left shoulder upon which he is ahont to 
operate, the point of the Imife Bbould be entiired in a direction 
ahnoBt pnrallel with the humerus at the outer side of the posterior 
border of the axilla, in liont of the teodoDs of the latisHiuius dorai 
and teres major muscle^ 
c (Fig. 142). Ab the knife 
pnsaes in, the plane of its 
blade should form an angle 
of thirty-five degrees with 
the axis of the shoulder, 
and its point should graze 
the poBtenor and external 
surface of the hnmeruB, 
until it reaches the under 
Burface of the acromion; at 
this point the handle of the 
knife should be raised, and 
its point lowered, bo that it 
is brought out below and in 
front of the clavicle, a, in 
the triangular space be- 
tween the acromion and 
coracoid processes, which 
iB bounded posteriorly by 
1 be made to cut its way ont- 
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the davicle. The knife should thi 
wards around the head of the huueruB, 

1 from beneath the 
L, the arm is carried a little dia- 
i away from the trunk, and the 
^son grasps with his left hand 
the deltoid muscle, raising it as much 
as possible from the bone, and c«r- 
riea the knife directly downwards, 
grazing the bone, and cutting out a 
posterior semicircular fiap about 
three inches in length. In making 
this flap the upper part of the cap- 
Bnle of the joint should be divided, 
as well as the tendons of latlEsimus 
dorsi, the teres major and minor, and 
ft part of the deltoid; 2d. The head 
or tiie humerua bein^ readily Bcpft- 
rated from the glenoid cavity after 
the division of Uie parts just men- 
tioned, the operator passes the blaile 
of the knife behind it, and carries it 
downwards and forwards, gracing 
tbe Jinmerua, to cut out the internal flap, and at this moment the 
"" T' contained in the subatance oEltiaftap 6\iQ\i\i\ie com'^Tcs ' 
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by an asaiKtaot. In operating upon the shoulder of the right ai( 
the same mka are followed, except, that the knife should be 
entered in the infra-clavicular triangle described above, to be 
brought out at the posterior border of the axilla, thus reversing 
the direction of the knife in transfixing the articulation ' 
the posterior flap." 

The manner of cutting out the first flap by transfixing the parts 
above the joint, is illustrated in Fig. Ii3 ; c, point of entr. 
the knife, a, of emergence, and fc, tiie flap; tie knife may, 
represented, have a smgle blade. 
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AMFITTATION OF THE LOIVKB BXTREKIITIBB. 

Qenesal PRHOiPLEg. — " UndtT nU cireumslanca, rarepf where 
poverty and advaruxd age, and confirmed dissolute habits, ao eombitit 
in the individjud, as to render H eertant that Tnechanical appUaneet 
would be of little service, give the patient the stump leet adapted to 
the moat useful artificial Umb," m 

" I. In all amputations of the loirer extremity, tlie BurgeoB'J 
should be governed in the selection of the point of operation and 
the method to be adopted — 1. By the mortality of the operations 
in question ; 2. By the adaptability of the stump to the most ser- 
viceable artificial Umbs. 

"IL In aJl injuries of the foot, involving parts anterior to the 
medio-tarsal articulation, the surgeon shoiUd sacrifice as little as 
poHsible of the structures eBBeatial to progresaion. He should 
preserve, 1. Single phalanges, the importance of which increaaea 
Drom the small to the great toe ; 2. The metataraua, by amputation 
of the phalanges, or bj the excisioii of individufd metacarpal 
bones ; 3. The tarsus, by amputation at the tarso-meta tarsal arti- 
culation (Hcy's or Lia&anc'e method). 

" III. Of tie amputations through the taraua or at the ankle- 
joint, preference should be given to Syme's operation aa affording 
a minimum mortahty, with a Stump best adapted to an artilicid 

" IT. In the after treatment of the amputations and resections 
above considered, it is good practice to leave the wounds open 
to heal by granulation." — Report of Drs. Talkntink Mott, QpRDoa 
Buck, Johk Watson, Aifbeo O. Post, Wnj,ABn Parker, Ekkbi . 
Kraokowikeb, W, H. Van Bursn, and Stephek SMrm, a com- I 
.-litifie of Associate Medical Members of tlie U. S. Sanitary Com* J 
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Bonea of Ibe Foot and Ankle-Jo Int. — (Fig. 144.) a and t, 

inferior extremity of the tibia and fibula; e, astra^iia*, 4, «». 
oalcis: e, scaphoid; / cuboid; g, m\jemti. evi'ne'S.oT\&', >>, " "^^^fl 
"^ i; external cuneifotia-, \,1,a,^-^«^*■ ^' ^'^^^ ■***■ 
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AHynMOoB «rth«TaM. — Ampntation in the coutjnnitj' of 
bdividuAl toes is perfonned bj the same rules as hsre been given 
for siBiilar unputatioDa of the fingers. 

JMnrOcnlMlaB of tbe Bmob* Fha- 

bBgM.— Amputation Uirou^ the phalan- 
geal articulations maj be penbrtnea by tiie 
same methods as are given for tbe fingers ; 
a fiap is generally fonned from the palmar 



n^e Tom. — The 

metatarso- and metacarpo-phalangeal arti- 
culations present but slight diSerencea. 
The following peculiarities are to be no- 
ticed; — The extremity of the first meta- 
t(H«al bone, 1 ^Fig. 144), is large, and 
requireB a very hberal flap to cover itj on 
the plantar face of tho articulation are two 
or three sesamoid bonea; tbe inter-articu- 
lar Une is fiirther from the inter-digital 
commieeure than in the hand, but the 
second space is much nearer tbe joint than 
tbe others. 

Oval Method. — Holding the toe with 
Flo. ui the finger and thumb of the left hand, 

commence an incision over the joint and 
carry it downwards and forwards, along the aide of the toe t« the. 
commissure of the toes, around, under the toe, along the trans- 
veree linear depreaaion to the opposite ude, and thence back to the 
point of commencement ; the extensor tendons and lateral liga- 
ments are divided with the point of tlie knife, tbe joint opened, 
and the disarticulation completed by cutting the tissues upon tho 
under part of the joint. 

Siftgte Flap. — A. flap may be made iVom Uie dorsal or plantar 
surface, or, in amputation of the great aad small toes, from the 
internal and external aurface. If the fiap is made upon the dor- 
sum, make two lateral incisions, extending from the joint to tho 
first phalangeal articulation, join their lower extremities by a trans, 
verse dorsd iDcisioD, dissect up the fiap to the joint, dislocate hy 
depressing the toe firmly, and divide the tissues on the lower sur- 
face. If the flap is palmar, make a transverse incision over tho 
joinl, and lateral incisions to divide the connexions of the joint, 
Ispress the toe, and pass the knife through the joint and along tho 
taer aur&ce of the bone until a aufficient flap ia formed. If the 
' iM upon tbe outer side of tlie great or unaS^ ^ga, «iTi.Wt ^Joa 
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joint by cutting through the commissure, tbe knife being he!d 
verticJIy, and complete the operation by carrying the knife 
through the joint and along the outer side of the bone, forming a 
flap of the requisite siae. (Fig. 145.) 

Double Flap. — The operator holds the toe between the left 




thumb and finger, and recognising the articulation, transfixes the 
Hoft parta by passing the knife from the palmar to the dorsal Bur- 
fano on one aide, emerging over the middle of the joint, and cut- 
ting a flap from the side as far Ibrwards aa the edge of the com- 
miMure: the joint may now be opened on the eide, the knife 
passed through, and a flap cut from the opposite side by passing 
the knife along the bone ; or the parts may be transfixed, and the 
second flap cut out as the Srst, and disarticulation completed aa the 
last step. 

akey describes (pp. Sarg.) the following methods of forming 
flaps: — "A second mode of effecting this separation of the great toe 
is by a double flap. Bend the toe downwards, and make a dorsal 
flap, which is carried round across the middle of the phalanx, from 
the integumental fold, between that and the second toe, to the side 
of the ball of the first toe, and reflect it. A similar line below, unit- 
ing the ends of the first flap by a circular sweep of the knife, forma 
the lower flap. The bone is then diBarticu1atod,and the lowerflap 
completed by cutting out. A third mode of perlbrminp this ampu- 
tation, wbich insures sufficient integument, consists m making a 
straight longitudinal incision along tiic inner side of the toe, com- 
mencing about half an inch behind the articulation, and carrying 
it onwards to the middle of the first phalanx. At this end of the 
line make a circular incision around the toe down to the bone, 
reflect back the intcgTimentfl an<t soft parte from it, and open tha 
joint from above. These operitiona ou &a \)wi o'&»ro. ^w^^j^^ 
Igature or evea two," ^^| 
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thst tlie metatarso-phalBiigeal articulation represents a curred line, 
b&Tmg its convexity downwEirds, due to the following difference 
in the melAtarsat bones : the second is half 
^, a line longer than the first, the third ia half 

a line shorter than the second, the fourth ia 
half a line behind the third, the fifth is still . 
furtlier behind. 

Single Flap, — The flap is made in neariy 
the same manner as in amputation of all the 
flngera ; the inciaiou, a, b, e. in relation to 
the'joiots is seen in Fig. 146. If the ope- 
ration is on the left foot, grasp the toes vnOi 
the left hand, the thumb applied to the back 
of the toea, and njake a semicircular inci- 
sion, in fi-ont of the joints, commencing at 
the internal side of the head of the first 
metatarsal hone, and ending at the external 
side of the fifth metatarsal bone ; dissect np 
the flap, open the joints, and diride the lateral ligaments with the 
point of the kaife; the knife is now passed behind the phalanges, 
and a flap out &om the palmar sur- 
face. The lower flap may be made, 
according to GuSrin, by an inoi- 
sitin on the palmar su:^e, com- 
mencing on one side, and passing 
in a curved direction along the 
cutaneous fold at the root of the 
phalanges (Pk. 147). 

Circular ikthod.—Tho steps of 
this operation are the same as for 
circular amputation of the fingers. 





AmpntMUoD tbroacb Uie 91^ 
MMriBl Bones. — Amputation of 
all the. metatarsal bones is per- 
formed with palmar and dorsal 
flaps, as on the metscaqius; an 
incision is made on the dorsum of 
the foot, convex downwards, the 
soft parts divided down to the 
jTs. i«(. bone; the knii^ should then irane- 

flx the palmar surface, graidng the 
bones, and make a flap nearly or quite to the commissure of the 
toes; the interosseous muscular aubatanoe is divided by the point 
of the knife, a six-tMled retractor applied and the soft parts 
rvtracted; the metacarpal saw is now used to divide the bones 
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nietataraal bone has & large, slightly 
the internal coaeiform; it has four 
ligaments, an interDiiI, dorsal, plantar, 
and interOBseous; the articulatien is 
one or two lines behind the first pro- 
jection discovered on the posterior 
port of the inner margia of the meta- 
tarsal bone, and an inch anterior to the 
prominenos of the ecaphoid, t (Fig. 
144) ; the direction of fie Une of arti- 
culation is from within forwards and 
outwards; the dorsahs pedis artery 
paeses to the Bole of the foot od the 
outer side of the joint. 

Oval Melhod.—Scontetteo operated 
as follows (^Matgaigne, op. ctt.) :~~" Com- 
mence two lineB behind Uie joint, a 
(Fig, U9), an incision directed ob- 
hquely from within outwards, to the 
commissure of the toes, e, and passed 
round the base of the first phidans, following the crease on ita 
palmar surface ; withdraw the bistoury and replace it on the inter- 
nal side of the phalanx, b, in the inferior angle of the incision, 
ascend on the internal side of the metatarsal bone and phalanx, 
and by a line aUghUy ob- 
lique from within outwards, 

rejoin the point of oommenc- j^ \ J 

ment; the skin being cnt, /^— r-'' ^ — 

divide auccessively in the 
whole extent of the inciaion 
the extensor tendons of the 
toe, and the fibrea of the dor- 
sal interosseous muscle. Dis- 
sect tlie skin from the sole of 
the foot, leaving the sesa- . ^"- '*•■ 

moid bones on the phalan- 
geal articulation, and exposing all the internal surface of the bone. 
The operator then again seeks the joint, divides the internal hga- 
raent, holding the point of the instrument perpendicular to the 
horizon, and the edge slightly oblique from within outwards and 
from behind forwards to follow tho directionB of the joint. Next 
divide the superior ligament, and then direct the edge of the bia- 
toury upwards, and push its point obliquely at an angfe of forty-five 
degrees into the interosseous apace, formed by the external surface 
of the first cuneiform and the extremity of the second metatarsal 
bone. When the point has penetrated to the plantar layer, caiao 
die blade again to the perpeadvaulM,Mii'ODBi.Ti\Kv<ssMi«sM,"'^i^^^^- 
Bh divided. There temam onV^ a fc"w nsaws^as »sA ^"■'™™*™*^'^ 
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fibres, which are easily divided." The incision in Kg. 148 is not 
precisely that described above, but is preferable. 

Single Flap. — Lisfranc's method is as follows {McUgcdgne^ op, 
Ht.) : — " The foot being placed on a table, and fixed by an assist- 
ant, the operator seizes with his fingers and thumb the muscles and 
integuments on the internal side of the bone, and draws them 
fi'om it as much as possible, to obtain a flap of suitable thickness ; 
then he plunges a bistoury, held in the third position, firom above 
downwards, between the inside of the bone and tne soft parts, 
two lines behind the joint; cuts a flap all along the bone, and 
finishes beyond the metatarso-phalangeal articulation. From the 
base of this flap, which an assistant draws back, make an incision, 
crossing the bone obliquely to the internal and superior surface or 
the metatarso-phalangeal joint. Then push the bistoury between 
the bones without touching the skin, as near the posterior extre- 
mity as possible, and cut directly down to the commissure of the 
toes ; disarticulate the bone as we have shown in the former pro- 
ceeding. Instead of making a second incision after the formation 
of the flap, you may dissect off the skin from the base of the flap 
to the metatarso-phalangeal articulation, and have it drawn out- 
wards by an assistant. The essential point is to be able to intro- 
duce the knife between the bones without jagging or cutting the 
mtegimients. 

msartlciilatloii of ttte FUtb SEetatarsal Bone. — ^The fifth 
metatarsal bone articulates with the cuboid (Fig. 144) by a triangu- 
lar surface, and with the fourth metacarpal ; it has a tubercle on 
the external part of its base^ which is easily felt, and into which is 
inserted the peroneus brevis muscle; the line of articulation is 
obliquely forward* and inwards. 

Oval Method, — ^An incision is commenced just behind the joint, 
a (Fig. 150), and carried forwards towards the commissure, 6, 

thence under the toe, along the 
transverse linear depression to 
the opposite side, c, and then 
'along the external margin to a, 
the point of departure ; the soft 
parts are dissected from the 
bone, the joint entered from 
the outside, behind the tuber- 
cle ; divide the ligaments which 
unite it to the fourth metatarsal, 

*Fi« 150. * *^^ complete the operation by 

dividing the -plantar ligaments. 
Single Flap. — ^Velpeau directs as follows : — " The knife being held 
perpendicularly, the point upwards, cut through the entire inter- 
osseous tissues between the fourth and fifth metatarsal bones, fi^m 
'^re backwards to the cuboid bone; disarticulate the bono 
«c6 it, pass the knife to the outside, and cut wn. ex\«rMiJL^«^" 




AMPUTATION OF TUK I 



IS^f 



'tiinfratin trftDBfixeathe tisaueB at the base of the metacarpal bone, 
fl forward, making aa external flap; then he transfisee on 
Br aide and cuts out to the commiflaure, makinjj an interna! 



muirllealatlon of Sinffle MetaMrsal Bonea. — Any sin^l . 
metatareal bone may be removed by the oval method ; the ir~~~ '" 
eommencea juat behind the jbint, a 
(Fig. 151), ia carried forwarda to the 
commiHBure, c, then under the toe in 
the tranaverso line to the opposite 
aide, b, and terminatea at a, tlie point 
of beginning ; the Boft ports are dis- 
sected from tJio bone; the ligaments 
uniting it to the third and flttb meta- 
tarsal, and the ouboid, are cut, and the 
disarticulation ia completed by divid- 
ing the plantar ligaments. 

If it IB desirable to amputate only 
the bead of the metatarsi bone, the 
oval incision may be made, commenc- 
ing on the doraum, as at /(Fig. 151), 
passing downwards to the cooamis- 
sure, e, then along the under aurlace 

in the cutaneous fold to d, and terminating at tlie point of begin*] 
ning,/ 

Flap Method. — This operation may be performed i 




s the similar o])eration o 



letacarpal boues. 



DlBartlcalatlon of the Xtva Onter laetaMrsal Banes, 

fourth and fiflih metatarsal bones articulate 
with the cuboid, the fourth haring a more 
transverse line of articulation than the fifth. 
Oval Method. — An incision is commenced 
a finger's breadth behind the joint of the 
Sfth metatarsal bone, in the middle, between 
the articulation of the two bones; it is 
carried forwards to tho commissure, then 
along the under surface in tha transverse 
line to the outer wde of the little toe, and 
thence back to the beginning; the soft 
parts are disaected from the bones, the late- 
ral ligament divided, and the joints disarti- 
culated by entering them from the outaidc, 
and following the Une above given (Fig. 152). 

DUanlenlatlon of tbe Fln( Twa ISe- 
_ tanul Boom. — It must be borne \n mwi 
Btf tha second metatarBnl bone \a tm tk \\ue ■^oAR't^ 



i^The 
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(Fig. 144), and if the knife is carried along the posterior part of 
the first metatarsal bone, it strikes the second, and if it be thmi 
turned backwards, it will reach the articulation of the second meta- 
tarsal bone. 

Oval Method. — ^Beclard operated as follows : — The point of the 
knife is carried on the first interosseous space of the dorsal surface 
of the foot, fi:om six to seven lines in fi'ont of the cuneo-metatar- 
sal articulation; incise obUquely the skin as far as the second 
internal commissure, around which the knife is carried, following 
the transverse groove at the root of the two toes, and bringing 
back the knife to the internal and dorsal surface of the first toe, 
returning then to the point of departure ; at the point of com- 
mencement of the incision make two other incisions firom one and 
a half to two inches in length, one inwards, and the other out- 
wards, so as to form a triangular flap, the base of which, about one 
inch and a half in length, is a Uttle behind the two first metatarsal 
bones : reflect backwards the flap, and the two tarso-metatarsal 
articulations are laid bare ; the disarticulation is then completed 
according to the rules given. 

Disarticulation of all tlie Metatarsal Bones. — The tarso- 
metatarsal articulations are arthrodial ,- they have dorsal, plantar, 
and interosseous ligaments, as follows : the first metatarsal is bound 
to the internal cuneiform by a single Ugament, the second has 
three uniting it to the three cuneiform bones, the third one from 
the external cuneiform, and the fourth and fifth h%ve one each firom 
the cuboid ; the plantar ligaments are irregular fibrous bands, unit- 
mg the metatarsal and tarsal bones ; the interosseous Ugaments, 
three in number, the most important to the operator, are thus 
described by Malgaigne (op, cit): — "The first or internal, the 
strongest, has been justly called ^ key of the arfkuhMon, It starts 
from the external side of the first cuneiform, and from the inside 
of the second, to be inserted on the corresponding surfaces of the 
dvst and second metatarsal bones. The second or middle is 
attached to the external surface of the second cuneiform bone, and 
to the internal surface of the third, it goes to the external side of 
the second metatarsal, and on the inner side of the third. The 
last is implanted on one hand into the internal surface of the 
cuboid, and on the external surface of the third cuneiform j and ou 
the other hand on the outside of the third, and the inside of the 
fourth metatarsal bone. According to this disposition, the lateral 
walls of the mortise are only inmiediately applied to the second 
metatarsal bone, at their dorsal surface; on their plantar exist 
intervals filled up by the interosseous Hgaments, in which the knife 
can enter." 

The line of the tarso-metatarsal articulation is very irregular 
(Fig. 144), and requires carefiil study. Malgaigne (op. dt^ gives 
"ta following aa the relative positions and directions of the Imes of 
iin'dual tarso-metat&raal articulations : — 
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I EXTRHMITIES. 

1, The extenial side of the joint at the union of the fifth 
metatarsal hone with the cuboid, haa a douhle obliquity ; first, in 
the direetion of a line which would pass from this point to the inter- 
nal surface of the first joint of tiie great toe ; second, in the direc- 
tion of another line, pas^g from the same point to the middle of 
the first metatarsal bone. 

"2. The joint of the fourtli metatarsal bone is in the direction 
of a curved line, one inch long, beginning on the outside following 
the above-mentioned inflexionSj and terminating on the inside, 
one-third of an inch in front of its external end. 

" 3. The articulation of the third ia usually half e. line m front of 
the fourth, and almost transveree. 

"4. The second, more prolonged bacbwards, is lodged in a kind 
of mortise formed by the three cuneiform bones. The inter- 
nal wall of thia mortise is one-third of an inch deep, obUque 
backwards and outwordfi, and forms with the axis of the foot aa 
angle of fire or six degrees ; the external wall, one-aisth of an 
inch deep, obUquo beliind and internally, makes with this axis au 
angle of seven or eight degrees ; the posterior wall, half or three- 
quarters of an inch wide, ia almost even and transverse. These 
relotiona are not eubjeot to much variety. 

" 6. The articulation of the first is a quarter of an inch in front 
of the third; it is oblique in the direction of s, line pasaing from 
its internal aide to the middle of the fifth metatarsal bone," 

The arteries of the leg, the pos- 
terior and anterior tibial, are com- "■ 
presaed by an assistant during the 
operation. 

The artJGulation is recognised on 
the inner side of the foot just pos- 
terior to the projection, g (Fig. 144) 
on the base of the first metatarsal 
bone, or one inch anterior to the 

frominence of the scaphoid, e (Fig. 
a); on the outer margin of the 
foot the finger readily detects the 
prominence, /(Pig, 144), of the pos- 
terior part of the fifth metatarsal 
bone, immediately beliind which is 
the articulation. 

flap Method. — Liafi^no's operation 
is as follows {Bernard and Huette) ; 
— "The patient is placed upon his 
back, and the foot rotated mode- 
rately inwards. The surgeon recog- 
nises the exact articulation by the 
rules already laid down, and then 
ifl, with the palm of hia left, 
tlie sole of the foot, hm t\v\vmV \ittTO^ i^\»ce*. o-v^ ■**: o 
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ride of the proximal end of the fifth metatarsid bone, a (Fig. 153), 
and the index finger at the internal extremity of the aiiicalation, 
h. He then malfes a semilunar inciidon with its convexity looking 
downwarda, from with- 
out inwards, across the 
dorsum of the foot, 
passing about half an 
inch beloff the artjcu- 
tation, tad extending 
from one of its extre- 
miljes to the other 
down to the bones. 

" 2d. The Burgeon 
divides, with the point 
of iiis knife, the dorsal 
ligaments, carrying it 
along the hue of tlte 
articulation, S^Dm with- 
out inwards, as already 
indicated, and recol- 



1 




lation of the second i 
the others. 

"3d. The mortise 
is inclosed 



It 



in which the head of the second roetataraal 
be opened. This is effected by introducing 
the point of the knife 
between the internal cu- 
neiform and the head of 
the first metatarsal bone, 
its edge being turned up- 
wards, and making on 
angle of forty-five de- 
jes with the axis of 
.t{Fig.l54). Theitnife 
is then cajried up to ft 
right angle, its point tra- 
versing the whole of the 
inner surface of the mor- 

the division of the inter- 
osseous ligament; it is 
then withdrawn, and ap- 
plied to the external sur- 
face of the mortise. 

"4th. When this has 

been accomplished, pres- 

maile upon the metatarsus to separatfl the articular surfaces, 

their remaining ligamentous attachments are successively 

'd, especially on the plantfir aspe-ct o? tV\e at\.\c\iB.tTOn, ao t'oiA 
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) ma; be carried readUy beneath the heada of the meta- 
tarsal bonea, and the operation is then Cnishod by cutting out a 
fliLp from the Bole of the foot, 'which should be Bomewhat larger at 
it« internal than at its external part," 

Core should be taken to make the plantar flap sufficiently large; 
the intemlil portion should extend nearly to the base of the great 
toe, the external may be of leas extent (Fig. 165) ; the shape of 
lie flap Bhould be bevelled, and not tranHverse. 

Modifications. — Hey, who first performed thie operation, made 
a dorsal traneverae incision from Bide to (dde, one inch in iront 
of the articulation, and lateral iucisione from the extremities of 
the first incision to the toee, disarticulated all the toes, and dis- 
sected back from the metatarsal hones the tieauos forming the sole 
of the foot; he then separated the four external metatarsal bonea 
from their articulation with the tarsal bones, and divided with a 
saw the projecting portion of the internal cuneiform bonee, on 
which rests tlie great toe. Skey advieea to divide the second 
metatarsal with forceps and allow the posterior extremity to 
remain in the mortise, disarticulating the remainder; Baudens 
directs the disarticulation of the first metatarsal bone, and the 
transverse division of the remainder with the saw, on a level with 
the internal cuneiform bone; Edwards makes a plantar flap by 
cutting &om without inwarda; Ctoq^uet makes a transverse sec- 
lion of the bones; Guferin maKes a plantar flap by a curved inci- 
sion, commencing at the inner angle of the wound (Fig. 156), and 
passing to the sesamoid bones, then across the sole of the foot with 
a curve forward, but terminating 
at the junction of the anterior with 
the middle third of the fifth meta- 
tarsal bone; he then transflxea the 
base of the circumscribed part, and 
cuts the flap outward. 

ComplicaMoM. — la passing the 
finger along the internal surface of 
the foot there is a liability of pass- 
ing the slight tubercle on the base 
of the first metatarsal bone, and 
mistaking for it the prominence of 
jbe cuneiform bone; thus the ope- 
rator may be led to look for the articulation behind, instead of in 
fixint of the internal cuneiform bone. If the right obUqnity is not 
given to the knife in entering the articulations of the metatarsal 
bonus, there is a liability of penetrating the corresponding tarsal 
hones. Difliculty of luxation depends upon the incompleteness of 
the separation of the second metatarsal bone. The sesamoid bones 
should not be included in the flap. 

L'tarsal articulation is formed ^13 fce Ba^ia^SoR^i,*^^ '*■'*''' 
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behind, and the cuboid, / and scaphoid, e. in front ; the dorsal'and 
plantar ligaments are not important, but tne interosseous ligamenlL 
extending from the os calcis and astragalus, to the scaphoid and 
cuboid bones, is very strong. 

The precise location of tiie line of articulation is determined as 
follows: — 1. On the internal side of the foot it lies one inch in 
front of the internal malleolus ; or, the first tuberosity in front 
of the internal malleolus is the scaphoid, and the joint is just 
behind it ,* 2. On the eztemiJ side it is half an inch behind the 
prominence of the fifth metatarsal bone ; or, it is in front of the 
nrst tuberosity anterior to ike malleolus, which is on the os calcis. 
3. In the centre the articulation is immediately in front of the head 
of the astragalus, which is made prominent by extending and 
abducting the foot. 

Malgaigne (op, dt) gives the following guide as to the variations 
in the line of articulation : — 

" 1. It is important to know that it is changed according as the 
foot is flexed or extended. When the foot is flexed, the astraga- 
lus and calcaneum are almost in the same line; when it is 
extended, the calcaneum is at least a quarter of an inch in 
front. 

'^ 2. The scaphoid is so prolonged towards the internal malleolus, 
that, in order to penetrate between it and the astragalus, the han- 
dle of the knife must be carried towards the toes so as to form 
with the axis of the foot an angle of forty-five degrees, and it 
must follow the direction of a line passing from the internal poste- 
rior surface of the scaphoid to the junction of the posterior with 
the middle third of the fifth metatarsal bone; 

'^ 3. In its middle third, the articulation is slightly inclined back- 
wards towards the external malleolus, then it turns a Httle for- 
wards, and, lastly, again a little backwards ; so that, to enter it 
from the outer side, the blade of the knife should be slightly 
obhque %rward8." 

Disarticulation of the Tabsus anterior to the Scaphoid 
Bone. — The scaphoid bone having accidentally been left in place 
several times in Ohopart's operation, and the cases terminating 
favorably, Laborie described the method by which the operation 
should be performed. The internal commencement of the line of 
articulation is found just behind the prominence of the tubercle on^ 
the inner surface of the internal cuneiform. The steps of the 
operation are the same as in Ghopart's method next described, 
except that greater length should be given to the flap. 

Ghopart's operation (Malgaigne^ op, dt.) — " First recognise the 

three capital points of the articulation ; then, holding the foot in 

the left hand, place tiie left thumb on the outside of tne joint, and 

''he index or medius on the tuberosity of the scaphoid. Make a 

tmi/unar incision between these two points, the middle of which 

tslfan inch beyond the articulation*, tYien, ^^vn^ \Jaa V^ft^l of 
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the knife under the najl of your left thumb, ite Laadle having the 
above-mentioned inclination, open the joint in the direction 
pointed out. When the joint IB half opened, carry the knife in 
front of the head of the astragalus, 
cut the dorsal Ugaments without 

EEcetrating between the bonea, and 
ally, carrying the edge of tfca 
knife to the other side of the foot, 
tie heel of ita blade inclined 
towards the toes at an angle of 
ninety-Sve degrees, finish opening 
the external side of the joint 
marked out by the index finger. 

"All the dorsal Ugamenta beiog 
thuH divided, push the point of tte 
instrument under the external aad 
anterior side of the head of the 
astragalus, with its edge directed 
forwards, and cut the interosseous 
ligament in the direction of tbc 
articular surface of the caleaneum. 
The joint is then wide opetL Then 
carry the knife under the plantar 
ligaments, acd pass it under the 
bonea, grassing them, to cut a auffi- 
cient flap, avoiding the protube- 
rances of the scaphoid and cuboid, 
and further on of the first and fifth 
metatarsat bonea. The foot, duriug 
this time, is kept in the horizontal 
position. You should raise the 
handle of the knife slightly, to fol- 
low more exactly the concavity of 
the tarsus and metatarsus." 

It is important to make the late- 
ral incisions low down upon either 
mde, and in order to this the knife should be held, according to 
Chassaignac, in a nearly peqwndicular direction (Fig, 157), at the 
commencement and termination of the incision. It is important 
riao to give an oval shape to the (lap, and before its completion it 
may be necessary to apply the knife to tlie esteraal part (Fig. 
158) and shape it accordingly. 

^orf^feod'on*.— Sedillot operated as follows (Bayard and Bitetle) : 
— "After determining the position of the articulation, and the foot 
being properly supported, a transverse incision is made, commenc- 
ing a few Unea in advance of the caicaneo-cuboid articulation, and 
terminating about (he middle of the dorsum of the foot, on the 
outer aide of the tendon of the tibialia wiUi»\fc\ ^tos "'" 
point a curved incision, with \\a wnwexA-^ &ii-«is«' 
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carried around the inner border of the foot, extending downwards 
to within two fingers' brendthe of the metatarBO-phalangeal articu- 
lation of tlie great toe, asd thenoe across the sole to the com- 




mencement of the first incisioii ; the plant&r iategumenta should 
be cut aa much as possible in a slanting direction to rid their edgea 
of the subcutaneous fat, the protrusion of which tends to prevent 
tiie union by the first intention ; it remains now to diesect up the 
internal flap to ^'ust beyond the tuberosity of the scaphoid bono, 
where the joint is to be entered; the disarticulation is then com- 
pleted as usual, and the remaining soft parts divided transversely." 
Manigault opens the articulation irom ihe plantar surface, and ter- 
minates by forming a short dorsal flap. Eaudena makes a doraal 
flap. 

Compliaitiona, — If too great convexity is given to the flap tbere 
ie a Lability of entering the articulation between the scaphoid and 
cuneiform bones ; and the opposite error may be committed of 
cutting upon the head of tbe astragalus unless the foot is well 
extended; in dividing the interosseous- ligament care must be 
taken to hold the knife sufficiently vertically, in order to make it 
enter the colcaneo-scaphoid space. 

DiaAHTIOtTtAnON 07 THE TaBBOS UNDER THE AbTRAOALUS. The 

astragalus articulates with the os calcis by two surfaces, separated 
by a groove; the posterior is the larger, and is oblong, and deeply 
e from side to side; the interior is oval, elongated, convex 
de to side, and sometimea divided into two by a ridge ; the 
two articular surfaces are separated by a very strong ii ' 
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at one sttoka the ddn, tendon, and cellular tissue, down to the I 
c^csneum, cutting a, little more freely on the outer than on the 
inner eide ; this indaion is continued around the external part of 
the foot, one-third of an inch below the external malleolus j then 
passing abruptly upon the doroum of the foot, about an inch sad ■ 
half in &ont of the tiblo-tarsal articulation, continue on that level 
over the dorsum, and descend, without changing the direction, to 
the middle of the sole of the foot ■ a second incision commences at 
the internal extremity of the G.ret incision, behind the malleolus, 
and ie carried obliquely to the boI« of the foot, at an angle of about 
forty-fire degrees, and joins tho other incision, forming thus an 
internal flap of from foor to five iochea in width at its base, and 
from two to three inches at its summitr, which terminates in a 
curve ; this flap is raised, including all the soft parts, over the sole, 
side, and dorsum of the foot, as far as the articulation t« be 
entered ; the flap being raised, the operator with the thumb and 
finger of the left hand ascertaining the lateral limits of Chopart's 
disarticulation, makes a large opening in the scaphoido-astr^aloid 
articulation, passing around the head of the astragalus so as to 
divide at the same time the external catcaneo-astrag^oid hgament, 
and also the synovial membrane of the small articulating surface 
of the calcaneus ; now divide the internal hgament and posterior 
membrane, guided by the points ^ven above ; cut the tendons 
attached to the internal surface of tne calcaneum, then divide the 
interosseous Jigament by carrying the knife flatwise, the edge 
backwards in the small anterior articulation of the calcaneum, aud 
following the direction of the articulation cut oU that obstructs its 
passage; on the division of the first fibres tho bones separate 
readily, and the operation is readily completed. 

ModiJUaKont. — Ronx commenced a 
and external face of 
the calcaneum, and 
carried it forward be- 
low tho external mal- 
leolus to a point half 
an inch anterior to the 
articulation of the as- 
tragalus in fi-out; it was 
then carried to the in- 
ternal border of the 
foot, and from thence 
it passed obliquely 
backwards across the 
plantar surface to' the 

point of departure ; the yi». UK 

flap is thus made from 

the entire ioWgument of the heel Temeuil ctscsmtuEe.*!. «l^«. 
incision at about the same pomV, bjv4 c«im«i\v.^<iTw»K*i."^''*"^^^ 
OM inch of the jKwtorior laid int«rnsi«ite«vin.V^ dl ■Co» Sffix^ ■=«*' 
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tarsal bone, thence with a downward curve across the dorsum of 
the foot to the middle of the internal cuneiform bone, thence 
across the sole of the foot from within outwards, and from before 
backwards to the commencement. N^aton makes the same inci- 
sion until he reaches the internal border of the foot ; he then car- 
ries it transversely across the plantar surface to the posterior 
extremity of the mth metatarsal, then backwards and obliquely 
upwards alone the external surrace of the foot to the point of 
departure. The course of this incision is seen in Fig. 159 ; it may 
be reversed, passing in the opposite direction, under the foot, from 
the external to the internal side. In the dissection care should be 
taken to avoid injuring blood-vessels high in the flap by turning 
the edge of the kmfe to the bone. Simon proceeded as in ampu- 
tation at the ankle-joint. 

DiMutlcnlatlon of tike Ankle-joint* — The articulation at the 
ankle is a perfect hinge joint, there being only an antero-posterior 
motion. 

The broad articular surface of the lower extremity of the tibia 
with its internal projection, the internal malleolus, and the large 
projecting extremity of the fibula, the external malleolus, form a 
mortise to which the lateral and upper surfaces of the astragalus 
are so accurately adapted that there can be no lateral motion, and 
disarticulation can only be acQomplished when the foot is firmly 
extended, and the knife penetrates the anterior part ef the articu- 
lation. 

Syme's Method (ConinbuHons to Surgery), — The foot being placed 
at a right angle to the leg, a line drawn from ike centre of one 

malleolus to that of 
the other, directly 
across the sole of the 
foot, will show the 
proper extent of the 
posterior flap. The 
knife should be enter- 
ed close up to the fi- 
bular malleolus (Fig. 
160), and carried to a 
point on the same 
level of the opposite 
side, which will be a 
Fia* IWt little below the tibial 

malleolus (Fi^. 161). 
The anterior incision should join the two points just mentioned in 
a direct or straight line, over the instep, as represented in Figs. 
160 and 161. In dissecting .the posterior flap, the operator 
should place the fingers of his left hand upon the heel, while the 
thumb rests upon the edge of the integuments, and then cut 
^twecD the nail of the thumb and tAiberoail^ o^ \ij£v^ o^ oi^^^a^ ^^i 
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as to avoid lacerating the eolt parte, whioh he, at the same timef V 
gentlj bnt steadily presseH back until he exposeE and divides ths>I 
tendo-achillis. The foot should he disarticulated before the mallei 
olar projections are removed, which it is always proper to do, and -I 
whii^ may be most easily effected by passing a knife around tha 1 
exposed extremities of the boaes, and, then sawing off a thin slioft I 
of the tibia connecting the two processes. The method of diB- f 
secttng the fiap on the aaterior and lateral port of the ankle is rcpre-' | 
tented in Fig. 162. -" 

Afodi^coWons.— Quain 
advises " after the in- 
cision from malleolua 
to malleolus, under the 
OS calcis, to make a 
straight incision at 
right angles with the 
first, to the back part 
of the heel, on the 
outer side of the foot, 
a httle above and pa^ 
rallel with its outer 
m^in." 

Handyside recom- 
mends antero-lateral flaps. A strong bistoury is entered in fronAiJ 
of the jointj nudwaj between tie to^coU ; from this point ea. ii 
sion is earned forwards, over 
the side of the instep, in a 
semicircular direction, and 
then downwards to the mid- 
dle line of the foot, termi- 
nating immediately in front 
of the ball of the heel ; the 
extremities of this incision 
are met by another and a 
similar one on the outer 
aspect of the joint, the se- 
cond one terminating where 
the first had been com- 
menoed; the flaps are dis- 
sected backwards, the tendo- 
achillis divided at its attach- 
ment to the OB calcis, and the 
separation of the foot accom- 
plished. The malleoU were 
removed by the saw, and 
along with them about one- 
eighth of an inch of the 
lower end of the tibia: 

Mackenzie operated oa toUo'na l^^%- 
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ing on the right side^ and the foot and ankle projecting from 
the table with their internal aspect upwards, the x>oint of tha 
knife is entered in the mesial Une of the posterior aspect of tha 
ankle, on a level with the articulation, carried downwards obliquely 
across the tendo-achillis towards the external border of the plan- 
tar aspect of the heel, alon^ which it is continued in a semilunar 
direction. The incision is then curved across the sole of the foot, 
and terminates on the inner side of the tendon of the tUnaUa anU-' 
etUj about an inch in front of the inner mctUeolus. The second inci- 
sion is carried across the outer aspect of the ankle in a semilunar 




Fig. 16a. 

direction, between the extremities of the first incisions, the con- 
vexity of the incision downwards (Fig. 163), and passing half an 
inch below the external malleolus." 
Teale made the incision across the sole of the foot, the extre- 
mities of which were three-quarters of 
an inch in front of the malleoli: a 
second incision was made in the mediaQ 
line, commencing over the tendo-achil- 
lis, and meeting the first at right angles 
in the sole of the foot This method 
allows the removal of one or more of 
the tarsal bones if required. 

These and the following modifications 
show how variously the soft parts about 
the ankle may be usefully adapted in 
the form of flaps in amputations in this 
vicinity. 

Roux made an incision &owl the 
junction of the tendo-achillis with the 
08 calcis around the external sur&ce of 
the foot, immediately below the external malleolus, then carried it 
inwards towards the internal border, curved forwards, and about 
an inch in front of the ankle-joint ; it then passed along the inter- 
nal border of the foot to the point of departure ; the inner side of 
the removed foot is represented in Fig. 165, and the stump in 
loo* 
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Baudene made two horizootal incieions, commencing at the ise 
.ion of the toQdo-achilliB and meeting a little behind the commift> | 

Sedillot made an 
1 compris- 
ing tte semi-cir- 
cumlerence of the 

the foot, about 
jFio. itn. three fingera' 

breadth in front 
of the malleoli^ then from, the external extremity 
of the wound he carried horizontally around under 
the external malleolus to the internal border of the 
tendo-achilhs, which wiks divided; disarticulation 
wu effected, and a quadrilateral Sap made from the internal and 
plantar part of the heeL 

Pirogoff's J/effiod— Spencer WeUa, of London, eives the fol- 
lowing deecription of this method (Med, Tismtxand Oaxeite), trans- 
lated from the author : — " I commence my incision close in front 
of the outer malleolus, carry it Tertioaly downwwiia to the 
BoIe of the foot (Fig. 160), then transversely across the Bole^ and 
lastly obUquely upwards to the inner malleolus, where I tormiQBt« 
it a couple of lines anterior to the malleolus (Fig. 161). Thus all 
the eoll parts are divided at onc« quite down to the ob calcis. I 
now connect the outer and inner extremity of this first incision by 
a second semilunar incision, tie convexity of which looks forward, 
carried a few Unea anterior to tke tibio-tarsal articulation. I cut ^ 
through all the soft parte at once down to the bones, and then pro I 
ceed to open the joint from the front, cutting through the lateral 1 
ligaments, and thus ex- 
articulate the head of 
the afitri^^uH. I now 
place a small narrow 
amputation saw oblique- 
ly upon the os calcis 
behind the astragalus, 
exactly upon the sus- 
tentaculum tali (Fig. 
16T), and saw through 
the 03 calcis, so that tm 
saw passes into the first 
incision through the soft 
parts. Saw carefiilly, or 
the anterior surface of 
the tendo-achillis, which 
is only covered by a 
layer of iat and a thin 
fibrous sheath, might be inivured. \ !»v***'^ *"° ^^"^'^ '"'^ 
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flap from the two malleoli, and saw through them at the same time 
close to their base. I turn this flap forwards, and bring the cut 
surface of the os calcis in apposition with the articular surface of 
the tibia. If the latter be diseased it is sometimes necessary also 
to saw off from it a thin sUce with the malleoli." When the dis- 
section has reached the poste- 
rior part of the os calcis (Fig. 
168), the saw is applied and 
section of the bone is made. 
The lines drawn in Fig. 167 
represent the different sec- 
tions of the bone by opera- 
tors; hj / is nearly that 
made by Pirogoff. He di- 
rects that the tendons be not 
cut off too short; in other 
words, " not too near the spot 
where their synovial sheaths 
are cut through; their ends 
should rather project a little. 
If they are. cut too short they 
conceal themselves in the fi- 
brous canal, or what is worse, 
when the limb is moved they 
slip upwards out of their 
sheaths." 

Modifications. — Crofl {London 
Lanc€t)j one of the surgeons 
of the Dreadnought Hospital, 
where the operation had, at that 
date, been performed six times, describes the operation as follows : 
— " The mode of operation, as performed by Mr. Busk, Mr. Tudor, 
and myself, is to grasp the projecting portion of the foot with the 
left hand, then to enter the point of the knife immediately behind 
the malleolus, and make a semicircular incision in front of the 
point, terminating at a corresponding point behind the opposite 
malleolus ; next, to carry the incision downwards and slightly for- 
wards to the edge of the sole of the foot, straight across the sole, 
and terminate it at the opposite m^eolus, or the point at which 
the incision was commenced. Having disarticulated the foot, the 
soft parts are to be separated from around the os calcis in a Hne 
from the posterior margin of the upper articulating surface to the 
under edge of the articulating surface of the cuboid, and the mass 
in front of this line to be removed by the saw. The ends of the 
tibia and fibula are sawn off in the way usual in Syme's operation. 
During the process of separating the soft, or rather tough parts 
about the os calcis, care should be taken to keep the edge of the 
^^j&& close to the bone, in order to avoid wounding the posterior 
'sJ or plantar arteries. The portion oi lYve oa ci\G\E\w. on tb« 
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flap should be placed in contact 'witb the end of the tibi^ and if the 
saw has been entered y/eU behind the colcaDeo-astrogaloid articula- 
tion, and broug-ht out at the under margin of the calcaCeo-cuboid 
articulation, the contact will be accurate. 

Pierrie and Watson modilied the operation by sawing the os cal- 
cis from below upwards, before disarticulation. Pierrie thus 
describes the procedure: — "The patient being- laid on the table, 
the surgeon — whichever foot be the subject of the operation — 
being placed on the left side of his patient, with the heel, in the 
first step of the operation, directed towards himself, and having 
with hia left hand talcen hold of the eoft parts, and drawn them ft . 
littia backwards, so as to secure greater breadtii of flap, inserti 
knife on one ude in front of tbe malleolus, carries it down ai 
the sole of tbe foot, and upwards to the corresponding point jUBt'J 
at the front and upper part of the other maileoloa, taking care tr 
direct the incision so aa to pass opposite to the part where the poa 
terior portion of the astragalus rests upon the caloaneum, and to.^ 
use the knife energetically, so aa to cut through all tissues dowQ.^ 
to the bones. By this single movement of the knife, a clearance 
is made for the saw, by a few movements of which the portion of 
calcaneun) behind the astragalus is speedily cut off from the rest 
of the bone, the section being from below upwards, and a Uttb 
backwards, so that the portion remaining in tJie flap will be a little 
longer from behind forwards, below than above. The assistant 
havmg slightly changed the position of the leg, so as to make iCa 
posterior part rest upon the table, the surgeon, by a second move- 
ment of Uie knife, unites the extremities of the first incision by a 
slightly semilunar incision, using the knife boldly, so as to cut 
through every tissue in front of the bones, and then, by a few 
touches below, admits of tbe flap being brought back, and makes a 
clearance for the saw. By a few movements of the saw the bonee 
are cut through immediately above the ankle." 

Bontecoti, Brigade Surgeon U. S. Army, proposes the fol- 
lowing modifications: — " Make an incision froni the posterior mar- 
gin of one malleolus to the othor, by cutting from v^ithin out- 
wards, closely hugging the os calcia, and transfixing the plantar 
mass ; then raise a flap from the dorsum of the foot of suMcient 
size, and reflect it as far as the articular extremity of the tibia, 
which proceed to saw off at once, with the fibular projection ; then 
pass the knife closely behind the ankle-joint, and clear the os caloia . ■ 
of soft parts, far enough back to saw obliquely forwards and dowtbi J 
wards, and the bony flap wili fit without force." fl 



Amputsllon >t Ute Ba»e of (he naJleoti.— Gufrin perfbnnfl J 
amputation at the base of the malleoli by making the flaps of Hoax 
in amputation at the ankle-joint (page 144), except that the inci- 
Mona are prolonged upwards to the base of tbe malleoh, anA <)asa 
two extremities of the base of the fla-j aic wx\\e&\i-3 vVxwm-'-"^ 
incision, slightly convex dowDwatis; V\\t tsAi. ■^«t'«' « ' 
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from the bones, and the tibia and fibula sawn through at the base 
of the malleoli, about an inch above the articular suriace. 

Ampntatton above the Malleoli* — The soft parts of the leg at 
its lower part are meagre, and for the most part tendinous ; the 
arteries requiring Ugature are* the anterior and posterior tibiiJ 
and peroneal 

Oircidar Method, — The circular operation is not readily per- 
formed in this situation owing to the conical shape of the limb, 
which renders it difficult to retract the skin. Lenoir has modi- 
fied it as follows: — The operator stands on the inside of the 
limb, makes a circular incision through the skin, one and a half 
inches below the point where the bone is to be sawn ; a second 
incision is made vertically down to it fi:om the point where the 
bone is to be sawn^ along the internal surface of the tibia, near its 
crest ; the two flaps are reflected firom the anterior third of the 

leg, as thick as possible, but the sides 
and back of the flap are untouched ; he 
then makes another incision by placing 
the knife at the mar^n of reflection 
of the integument (Fig. 169), on the 
outside, and carries it around the Umb 
along the edge of the flap ; this makes 
an oval incision ; the skin is retracted ; 
the deep muscles are divided transversely 
to the bone 2* the interosseous space 
penetrated with the point of the Imife, 
the retractor apphed, and the bones 
sawn together; the vertical incision is 
held together with sutures, and the 
wound closed as in the circular incision. 
Flap Method, — Qu^rin describes the 
following method (op. cit) : — The opera- 
tor standing upon the inner side, passes 
the knife immediately behind the tibia 
and fibula, and cuts a posterior flap (Fig. 170), four fingers' breadth 
in length ; the knife is then applied in front and a second inci- 
sion is made uniting the extremities of the first, and curved down- 
wards, these flaps are dissected upwards, the point of the knife intro- 
duced into the interosseous space, and the bones sawn as before. 

Lateral flaps may be made in this situation, or an anterior and 
posterior flap (Fig. 171). 

JRectangular Flap, — (Fig. 172.) In this case the long flap is 
made from the anterior part of the leg as follows : — ^Make two 
parallel longitudinal incisions on either side of the leg, in length 
equal to two-thirds of the circumference of the limb ; a second 
incision unites transversely their inferior extremities ; this flap is 
'mseoted up Irozn the bone, care being taken not to wound the 
terior tibial artery at the upper part o? t\ift ?La^,\i^ >aaMi% llaa 
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edge ol' the knife but little in this part of the dissection ; the pos- 
terior flap, which should be about one-fourth the length of the 
anterior, is made by a ciroular incision down to the bone ; thia is 





also diaaected bora the booe to the requisite height, and tha 
bones are divided; the flaps (Figs. 173) are tliea brought together. 





Ampntatlon of the Les at tbe ** Place of EIectlon,»~~The 
'■place of election" in amputation of the lea ia generally fixed at 
four inches beiow the patella; the principal change in the anato- 
mical characters of the part is in the large increase of muscles upon 
the posterior part, the thick muscular structures that form the 
calf; the arteries are the anterior tibial, anterior to the interosseous 
ligament; and the posterior tibial, and peroneal^ between and b 
little behind the bones ; the following operations have been 
advieed : — 

Circular Method, — The patient is placed on the table and the leg 
brought to the edge; the operator standing on the ta»Afe -A "^isi 
Hmb, or, if he much prefer, upon ttve ri^\,,m*«.«ft a. ^a-to^ag'- ™™^ 
■^-- page &2} through the aV.\Tv, tfoow^. >.VTfe6 «ci ■6.^«»■"^■ 
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below the point of diTiding the bones, in a lee of ordinary rise; 
tike integameats are diesecUid sod turned back like a cuff; a second 
incision ia made on the leTel of the reflected ekiD, down to the 
bones; the knife should be carried around the bones dividing the 

EerioBteum, and then the point of the catling should be inserted 
stween the bones, first in front, tJien behind, and the interosseous 
Bpaoe freely incised ; the three-tailed retractor is then taken, the 
middle part passed between the bones, and the soil parte forcibly 
retracted; the saw is now applied to the tibia, and when fixed in 
its substance the fibula should be divided, before the tibia begins to 
yield; it is advisable to remove with tlie saw the sharp angle of 
the spine of the tibia ; Gu^rin directs tie knife to be applied, first, 
with the heel upon the external surface of the Gbula, c (Fig. 174), 
and brought over the up- 

rf surface of the bones, 
_ incising the soft; parte; 
then the point should be 
introduced into the inter- 
osseous space in the posi- 
tion of a and b, cutting 
upon the two opposed 
surfaces of the tibia and 
fibula ; the knife is then 
applied to the anterior 
internal (i), and posterior 
face of the tibia, and also 
the posterior surface of 
the fibula, 2 ; the knife is 
now introduced firom bo- 
hind forwards into the 
interosseous space, «, and 



bula,/ 
" J u MeJgaigne (op. dl.) re- 

Fio. lU. marks of the division of 

the bones : — " Whatever 
be the proceeding preferred for the section of the soft parts, some 
modification must be added in sawing the bone; for, if you saw- 
off the bone on a level with the muscles, their retraction will leave 
it projecting. Telpeau advises, before applying the saw, to dissect 
the interosseous membrane from each bone. We much prefer the 
proceeding of Bell. Many surgeons considered that this projection 
of the bones was caused by their shape. On this account, Roux 
saws the fibula higher up than the tibia ; a modification of doubtful 
utility, but almost all in France agree in cutting off the angle of the 
tiliiA. Bfylard, after the incision of the soft parts, carried the saw 
iiquely on the ridge of the tibia, theu witbdrew the saw and 
•Aerf It perpendicabaiy ; but in Wat -vsj T^a. wita*;*a.\« ^ ^iw. 
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anterior angle an mternal one, almost, if not quite aa bad. Sanson 
happily corrected this inconfenience, by placing the saw obliquely, 
not on the ridge, but on the internal aiuface of the bone." 

Single Flap. — The operator grasps the limb with hie left hand, 
the thamb and forefinger reating one on the edge of the tibia, and 
the other on the edge of the fibula; placing the heel of the knife 
on the opposite side, at the point of the forefinger, he draws it in 
a downward curve over the fi-ont of the leg, and terminates the 
first incision by bringing the point of the knife to the end of the 
thumb, over the margin of the bone, on the Bide next to him ; he 
there transfixes the limb, remembering that the lower margin of 
the fibula ia on a lower level than the tibia, the knife passing 
close behind the two bones, and cuta irom the calf a flap, four or 
five inches long; the skia m front is now dissected upwards, the 
posterior fiap retracted, the aoft parte divided to the boue, and the 
operation completed as in the circular method. 

SiTtgle Mdemal Flaps. — S^iOot operated as follows: — The leg 
being flexed, and the foot extended to relax the muscles of the 
cal£ the operator, standing on the inner side of the limb, elevates 
with hifl left hand the muscles orer the fibula; with afong, narrow 
knife, he then transfixes the limb, the point entering midway 
between the crest of the tibia and the fibula, and grazing the esiter- 
nal surface of the latter emerges in the calf two fingers' breadth 
higher than it entered, and including as much of the calf as possi- 
ble ; the flap ia then cut &om the external surface of the leg^ the 
kniie is carried around the internal surface of the leg, making a 
short fiap ; the operation is then completed as in the circular 
method. 

Jiouhle i^Iop.— The double fiap method of Mr. Luke is recom- 
mended by English surgeons; il is as follows: — Tbi^ pntient being 
properly arranged on a table, the operator stands upon tlie right 
side of the Umb, and grasping it above the poiut of thu operation 
tranafixea the limb, e (Fig. 175}, the knife passing behind, but 
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iing the bones; he then cuta ».fla^ftom fee ■i■a>5.'.^■«sA. •■."=>»?: 
of flap,) of four or five.iiiiibe&TOV-QgOQ.-.Ve'Wi-w coNs-m:^-"^ 
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rior flap, ft, a, from without inwards, of the same length as the 
pofderior ; the operation is completed as in the drcahir incision. 

Sk«»y rMTforms the following operation (Fig. 176) : — " The opera- 
tor Ktn'ndR on the right side of the patient. The leg being raised, the 
calf iH support e< I on the palm of the left hand of the operator, by 
which it 18 flattened out considerably in breadth. The knife is 
then introduced through the skin at a depth of not more than half 
or tlin>e-quarters of an inch above the palm of the hand, and 
pa8A4*d straight across to the opposite side, and the postericNr flap, 
whii'h in addition to the integuments will thus include a small thin 
portion of the gastrocnemius, is formed of sufficient length to pass 
for^-ards around the end ot the tibia. The anterior 3m> is now 
cut, but of smaU diniensi(»is. A circolar sweep of the kni& around 




Fig. IW. 

the limb is then made, which divides the rest of the calf, and the 
catling is introduced tnrough the deep muscles and interosseous 
membrane. By this means a posterior flap is formed, which being 
thin corresponds with that in front, in size and substance, and 
leaves little or no muscle for after absorption. When the entire 
calf is brought round the bone, I have known upwards of three 
months required for the healing process, and in such operations, 
when the calf is large, the aspect of the stump is almost ridiculous.'* 

Oval Method. — The oval may be made with the apex upwards, 
on the anterior part of the leg (Fig. 96), or on the posterior part, 
the other steps of this operation do not differ from the circular. 

MaJgaigne (op. dr.) prefers the following modification of the oval, 
which he divides into Q^e steps: — 1. Oval incision of the integu- 
ments, which dissect and turn back two inches. 2. Circular divi- 
sion of the muscles down to the bone. 3. Separation of the mus- 
cles half an inch up, according to the proceeding of Bell, grazing 
the tibia, £bula, and interosseous ligament with the knife. 4. Seo- 
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tioD of the fleHh and interoBseoue ligament, by the figure-of-S, and 
applidttion of the retractor. 6. Section of the bocea. Eifter the 
method of Sanson, 

AmpntBllon Bbore the Place of Blacllon. — Malgaigne (op. 
«'(.) giTea the following description of Larrey'a method : — "The 
section of the bonea (£ould not be made above the tuberosity of 
the tibia, for fear of depriving the hgsmentum patellae of its attach- 
ments, of opening the synoTial bursa placed behind, and even of 
entering the articulation, Aesare yourself beforehand of the exact 
situation of this tuberosity : it presents a triangular surface, whose 
inferior angle is confounded with the crest of the tibia. The liga- 
mentum patellae is inserted into all this surface ; but. it may bo 
without fear divided almost to its base, as only a small portion of 
its attachments need be left. Divide the skin aa usual, preserving 
as much of it a6 possible. If the bone is to be divided very high 
up, having drawn back the skiti, make a longitudinal incision on 
the fibula; dissect from both sides the muscles that ore attaahed to 
it. By moving it, you recognise ita articulation, which is formed 
of plane Burfacea, easily separated ; disftrticulate ii The operation 
then resembles amputation of the thigh or arm, the tibia resting 
alone; divide the sofl parts, an-d saw the bone. The saw, here, 
should act perpendicularly to the axis of the limb. If the dissec- 
tion of the skin has not exposed the articulation of tlie fibula, cut 
it off: the operation is here eaeier than at the place of election, 
tlie interosseous space, so to say, no longer existing. Another 
advantage ia that there ia only one artery to be tied, the popliteal 
not dividing tiU further down. If the bone ia diseased higher up, 
you may saw it obliquely upwards and hackwarda, preserving the 
attachment of the ligamentum patelte in front." 

Mbd\/ieationB, — Liaton and Syme oppose removing the head of 
the fibula, owing to the danger of opening the knee-joint, and 
deatroying the attachments of the external lateral ligament, and 
the biceps muscle, 

BlunlcDtatlon of the Knee-joint.— In this joint the condyles 
are not on the same level, the internal descending nearly half an 
inch lower than the external; the articular surface of the tibia pre- 
sents two cup-shaped depressions into which the condyles are 
received. The joint is strongly bound by ligaments which are 
txtemal and internal ; the external ore, anteriorly, ligam'entum 
patelto, potierioTly, ligamentum posticuni Winslowii, internal late- 
ral, and two eit«mi lateral; the internal are the eitemal and 
internal crucial, transverae, and coronary. The pophi«al artery, 
vein, and nerve, pass down behind the articulaUon, the artery 
being in contact with the joint, 

Tlie lino of the articulation lies interaB.U^ <ia^»-%'i«S&». * '^v^ 
inch above the prominence ai tta ^\V^B■^ "Ctwi V."w*-t >»ivS>.'™^ 'S'^a 
patella is on a line wilb \,\v« 8,Tt\m\a.lAon-, «»*' ^■•-•^^'^^T , 
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three-fourths of an inch below the prominence of the condyle ol 
the femur. 

Oval Method. — (Fig. 177.) The leg being placed in a straight 
position, and the integuments firmly retracted by an assistant, the 
operator standing upon the right side of the hmb, with a strong 
narrow-bladed knife, makes an incision, curved downwards, which 

E asses from a point on the inside, two fingers' breadth below the 
ne of articulation, to the same level on the external side, descend- 
ing at its lowest point in the centre three fingers' breadth below 
the patella, c; the skin is then reflected to the hne of articulation, 
the Ugamentum patellsB and lateral ligaments divided, the leg bent 
at right angles, the knife, &, enters the joint, and disarticulation is 
completed by incising the internal ligaments, and finally the struc- 
tures on the posterior part of the joint. Malgaigne prefers this 

method to all others. 
a Circular Method. — ^Make a circular 

incision through the integument^ three 
or four fingers' breadth below the 
patella, reflect it with the adipose tis- 
sue to the articulation ; then bend the 
knee at right angles, and placing the 
left hand upon the upper part of the 
tibia with the knife held horizon- 
tally divide the ligamentum patelke, 
the external ligaments, and with the 

Eoint of the knife the internal (crucial) 
gaments ; the joint bein^ well open- 
ed, the knife is passed behmd the head 
of the tibia, and a flap cut from the posterior part. 
Single Flap. — Fergusson (Syst. Prod. Surg.) approves the fol- 
lowing operation of 
Syme, in which the 
condyles of the femur 
are also removed : — 
" The circulation being 
arrested as usual, the 
surgeon, standing on 
the outer or inner side 
of the limb as Jhe may 
feel disposed, should 
lay the heel of an ordi- 
FiG, 178. nary amputating knife, 

such as IS used for the 
common operation in the thigh, over one condyle of the femur, 
draw the blade to the other condyle across the fipont of the joint in 
a lunated course, on a level with the middle of the patella, and 
divide the tisanes down to the bones ; the little flap should then 
fe pulled upwards, and the knife shonld «.^a.m be applied so aa to 
*^t the quadriceps extensor immediately «k\iONfe ^«i ^^\^^\ W^a 
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point or the blade should then be poshed in at one end of tfaf] 
vroimd, tbruBt behind the femur, and made to appear at the other 
end, when it ehould be carried downwards in the line indicated on 
the drawing C^ig- 178), so aa to make a flap from the calf of the 
leg, about an or eight inches in length, in proportion to the thick- 
ness of the limb ; this flap ehould now be sliglitty retracted, when 
the knife should be carried round the bone a httle above the con- - 
dylcs, to clear a way for the saw, which should then be applied to 
complete the eeparation, * * " The proceeding above described 
may be modified according to the taato or discretion of the surgeon ; 
the posterior flap may be made first, aa in the leg ; but I imagine 
that it will be a Uttle broader if the knife be first used in front, 
and the saw may be applied at the condyles, or higher, aa may 
seem requisite. The point which probably most demands atten- 
tion is, that the posterior flap be made eufnciently long : it appears 
almost absurd to recommend that the whole calf of the leg should 
be reserved for this object, yet I concur with the recommendation 
of Mr. Syme, that the flap in question should be ' to the full extent 
of the fleshy part of the gostrocnemii muscles, and therefore some- 
what longer, even, than is indicated in the drawing.' The cicatrix 
should be in front; and it is, perhaps, one of the most striking 
features of this operation tliat the principal coverings to the sturap 
in the thigh are reserved from the leg." 

Double I'lap. — Nathan Smith operated aa followe: — "Mark tw& 
points, one on the out, and the other on the inside of the limb; 
the latter half an inch below the head of the tibia, and the oQier 
opposite to it. Then draw a semicircular Sine from one point to 
the other, over the anterior pari; of the leg, and in such a direc- 
tion, that its lower part shaU touch the lower part of the tubercle 
on the tibia into which the ligament of the patella is inserted, and 
then mark another circle on the posterior part of the leg exactly 
corresponding to the former. The above Unes limit the two flaps, 
the former of which will be formed of the patella and its ligaments, 
and the latter of the head of the gastrocnemius, the tendons of the 
flexor muscles, and the pbpliteol blood-vessels and nervea. The ope- 
rator should first raise the anterior flap with the patella, which will 
expose the anterior part of the joint, and render the division of the 
lateral hgaments easy. Two or three strokes of the knife will then 
complete the section of the lower flaps with the crucial ligaments." 
Pancoast modified the double flap by dividing the posterior flap 
in the centre, m foUows ; — " Tha surgeon, placing his thumb and 
forefinger upon the condyles of the tibia, at the opposite aides of 
the leg, mutes with a common scalpel on the fr' nt of the unper 
part of the leg, a semilunar incision, which exter Is as far as three 
inches below the tubercle of the tibia, one eii ■umity resting on 
either nde, an inch below the j-oiat. The fla[ of slun is now to 
be rapidly dissected towards the joint. Tin- leg is thea «• ^«> 
extended and made horizontal. The ^Qvn.\. o'L ■OmiVkSsi'^b. -ws^ ^»» „ 
m^ entered through the ekin, lit l\i6 tnA4\ft o"; ■Oii&>i«i»-"%«^**^^ 
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leg, an inch and a half to two inches below the fossa of the poplw 
teal space, and carried vertically downwards for the space of three 
inches. Prom the lower end of this^ the knife is to be continued 
round, on one side, to strike the line of the first, or anterior inci- 
sion, so as to mark out a second flap, convex downwards, and 
extending a little lower than that of the one in front. The lower 
end of the vertical cut is then united by a similar convex sweep 
of the knife to the other marprin of the front incision, so as to form 
a third flap. The two posterior flaps are next to be dissected from 
the fascia up to their base. The leg is now to be a^ain flexed, and 
from the general loosening of the flaps, already made, the insertion 
of the h^amentum patellse npon the tibia will be exposed. This is 
to be divided across, and the joint opened upon the n'ont and sides, 
so as to leave the semilunar cartilage on the head of the tibia ; the 
crucial H^aments, as they become subsequently useful as a nidus for 
granulations, are to be divided at their connexion with the latter 
Done, and the posterior ligament lastly cut. The leg, which is now 
loose, is to be twisted on the thigh. An assistant grasps the pop- 
liteal artery with his thumb and finger, and the surgeon divides 
below at one stroke with the knife the remaining parts, consisting 
mainly of the two heads of the gastrocnemius, some of the ham- 
string tendons not previously cut, and the popliteal vessels and 
nerves. The patella is to be left in its position. The whole opera- 
tion may be done with the scalpel ; the femoral artery should be 
compressed with the tourniquet." 

Markoe prefers the double flap, with a long anterior, and a short 
posterior flap : — " This has the advantage of throwing the wound 
on the most depending aspect of the stump^ — thus aflowing easy 
exit to the discharges ; and it, moreover, brings the cicatrix so far 
back between the prominence of the condyles, that it is not 
exposed to pressure. By cutting short the gastrocnemius muscles, 
it oiminishes the number, and concentrates the situation of the liga- 
tures, so that they can be brought through the posterior flap 
directly, without traversing the face of the stump." He adds : — 
" It will, however, often happen, that the mode of operation will 
be determined by the condition of the integuments; and it is, 
therefore, fortunate that the success or failure of the case does not 
essentially depend upon the particular method adopted. In all 
cases, it must be borne in mind that a great deal more flap is 
required to cover the ends of the condyles, than to cover a bone 
sawed through its shaft ; and the most common mistake, in per- 
forming this operation, has been the not making due allowance for 
this circumstance, and, consequently, cutting the flaps too short." 

The patella is generally removed in this operation, but if it be 
allowed to remain it becomes anchylosed to the extremity of the 
femur, whether the condyles are removed or not. 

jUnpuUition of the Xhlsl&« — ^The principal bulk of the thigh i^ 
'useuJar structure, which surrounds i\ie femxa m ts<ro distinct 
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t»yerE, the superficial and Anep. Malgaigne (pp. cil.) mokes tha 
following practical suggeBtiona : — "As the superficial muscles all 
ipring from the pelria to go to the leg, lie lower jcfu cut them the 
more they retract, and vice rersa. Whence it resnilta that, no mat- 
ter where you amputate, jou must leave nearly the Bsme extent 
of soft parta to cover the stump ; above, on account of the dze of 
the wound — helow, to make up for Ite increased muscular retrac- 
tion. Moreover, the poeterior part of the femur being almost 
uncovered by deep muscles, retraction is stronger there than on 
the other sides ; the more so aa the slightly flexed position of the 
thigh, by stretching the posterior muscles, favora still more their 
retraction, and leaves them, when cut, leas real length than the 
others. The same thing takee. piaee, but in a less degree, on the 
inside compared witJi the outside, the latter only offering muscles 
adherent to the bone, and the muscles on the inside being also 
extended by abduction. This explains why, after circular amputa- 
tion, the cicatrix is almost constantly behind and inside, and puta 
us in the way of a more ration^ proceeding." The arteries to be 
secured in the thigh are, 1, The superficial femoral, which is on the 
inside, under the sartorius muscle, having the vein to its posterior 
and external aspect below, but above, t« the inside, and the saphe- 
nous vein to its external side ; 2. Muscular branches which vary 
according to the part amputated. 

CiTtnilar Method. — The patient being properly arranged, the 
skin retracted by an assistant, the operator standing upon the right 
Bide of the limb, or on the outside, makes a first incision as already 
directed, page 93, through the skin; this is raised by dissection 
two inches and turned back; the superficial layer of muscles is 
then divided on a level with the reverted integument, and still 
fiirther retracted; a third circular incision is made on the margin 
of the retracted muscle down to the bone, the muscle is dissected 
from the bone still higher, the periosteum divided, and the bone 
sawn through at tlie apex of the cone thus formed; the section of 
iJie bone should be about three and a half inches above the inci- 
sion of the integument. 

Singh Flap, — The method by a single flap, already described, 
or a short anterior and long posterior flap, is especially adapted to 
the thigh. The patient being placed in the proper position, the 
operator standing upon the right side of the Umb, Krasps the thigh 
with the left hmd, placing the fingers and thumfe upon opposite 
points; he then applies the heel of a long amputating knife on the 
further side of the limb at the ends of fingers, and drawing it in a 
semicircular direction over the limb to the end of the thumb, with 
this single sweep divides all the soft parta down to the bone ; with- 
out entirely removing the knife it is withdrawn sufficiently to 
enter the point at the angle of the wound, and is made to transfix 
tie limb, passing under the bone, and emerging at the anijje c^** 
— ' the opposite side; i fla^ w lW\i cxA. (A 'Cksb. -i<w^^^ 



from the posterior part ot x\\e ^\i^', "iJ**^ ?i«^ ™ 
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the knife carried around the bone, and the saw applied at th^ 
highest part of the wound. 

DovhU Flaps. — The patient being properly arranged, the ope- 
rator standing upon the side of the limb, grasps the soft parts 
and brings them forward ; he then transfixes the limb, the knife 
grazing the upper surface of the bone, and makes an anterior flap 
(Fig. 179) ; the knife is reintroduced, and passing under the bone a 
posterior nap is made longer than the anterior (Fig. 179), to com- 




Fio. 179. 

pensate for the greater. retraction; the operation is completed as in 
the former m.ethod. 

Flaps may also be made from the sides of the Hmb ; the knife is 
introduced in the centre of the limb, directly down to the bone, on 
one side of which it is passed to the opposite side of the Umb, and 
a flap is then formed (Fig. 179) ; the knife is then introduced and 
a flap made from the opposite side ; the flaps are strongly retracted, 
and the bone sawed. 

Guthrie advocates Luke's method, and gives the following 
description of the operation : — " The patient being placed so that 
the thigh projects beyond the table, the surgeon stands with his 
left hand towards the body, or on the outside when amputating 
the right, and on the inside when amputating the left thigh. The 
knife to be used ought to be narrow, pointed, and longer by two 
or three inches than the diameter of the thigh at the place of 
amputation. The point of the knife should be entered mtV^dis- 
tance between the anterior and posterior surfaces of the thigh, a 
(Fig. 180), which may be effected with accuracy, if the eye is 
brought to a level with the thigh, when the middle point is easily 
determined. The posterior flap, a, e, d, is to be formed first, by 
canring the knife transversely through the thigh, so that its point 
jshaU come out on the opposite side, exactly midway between the 
'^terior and posterior surfaces. In traversing the thigh, the knife 
ould pass behind the bone, and wiYLbe mot^ ot Vesai^mpte from 
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it in djfierent individuals, according to the greater or lees develop- 
ment of the poaterior musdeB, when, bj cutting obliquely down- 
wards, to the extent of irom four to six inches, according to the 
thitjcneas of the thigh, a posterior flap is formed. The anterior 
flap, o, p, is effected, not by making a flap, but by commencing 
incision through tJie integuments and muscles on tlie side of the 
thigh opposite to the surgeon, at a httte distance anterior to the 
extremity of the posterior flap. Thia incision is made from with- 
out inwards, through the integumcDls, so as to form an even curve, 
and without angular irregularity, over the thigh, to near the base 
of the posterior flap on the side on which uie surgeon stands. 
The length of ttiis flap is determined hy tliat of the posterior. It 
wiU therefore vary from four to six inches, as before stated ; and 
for its completion will require a seoond, or perhaps a third, applica- 
tion of the knife. In the two flaps thus made, the division of 
almost all the soil structures is included, a few only immediately 
surrounding the bone remaining uncut. These are to be divided 
by B circular sweep of the knife, at the part where it is intended 
to saw the bone; in this way it is sufficiently denuded for the 
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D of the saw. The flaps being held hack by an assist) 
ine bone is to be sawn through in tlie usual way." 

Bimble Flap of IiJe^menls. — 8key remarks (Fig. 181) : — " I p 
fcr the doobie flap of the integuments, and the circular division of ■ 

Clea. The breadth of the limb 6lio\ild\ic cstoifStaft^'Bto^' 

Ifmade lor the elastic recoil oS tti« m'ua^iae-B'va"*^'*^ S^'f 
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The fl&ps shotild be sufficient, and not more than Bufficient, to meet 
without eObrt. Thej should coireBpond in size, and not be made 
too arched. In dividing 
the muscles, the knife, 
unlem the thigh be of un- 
usual dimensions, should be 
carried down to the bone 
at once, and this can only 
be effected by the applica- 
tion of coDBidersble force, 
great care being taken that 
the muBcular masB behind 
the bone be not pushed 
before the knife, but divid- 
ed without displacement 
from ite natural relations to 
the parts around. When 
the thigh is very large, it 
would be well if the looser 
muscles, such as the rectus, 
sartorius in firont, the bi' 
ceps, semi-tendmoaus, and 
semi-meinbranosua behind, 
were divided separately, and allowed to retract, before the divi 
sion of the remaining musolus which are attached to the bone." 

Redangfdar Flaps. — The rectangular flaps are highly recom- 
mended by HOme surgeons for the lower part of the thigh. The 
operator makes two longitudinal incisions on either Moe of the 
limb (Fig. 182), in length equal to two-thirds of the circumference 





of the hmb at this part ; a second incimon, extending to the bone, 
om"f«9 the lower eitremities of these two inciwons; this quadri- 
lat^ral Sap ia raised from the bone ; a third incision made trans- 
TBelj- down to the bone, forms ttie posXencre fts-v, \«A\\ flaipa are 
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DiMinlenlatlan of tlie Hlp-JoInt. — The hip-joint is formed bj 
the head of the femur aod tie acetabulum, into which it ia received; 
its ligamenta are the round hgament, which attaches the head of 
the bone to the bottom of the cavity, and the capsular ligament 
suiTOnnding the joint; it is deeply sitnated under thick and 
powerful muscles, and can be felt only on the anterior part. The 
great trochanter projects upwards and backwards, three-quarters 
of an inch above the neck of the femur; the email trochanter pro- 
jecta fflx lines on the internal surface of the bone; the head of tlw 
femur being more than a hemisphere and not entirely received into 
the cavity, the capsule so euvelopa and binds it that the latter 
should be divided close to the margin of the cavity ; in carrying 
the koife around the head of the bone it must be recollected that 
the plane of the mat^n of the acetabulum inclines downwards 
and forwards, prqeotmg more pOBteriorly than anteriorly. The 
arteries to be tied are the femoral, the obturator, the ischiatic, and 
external and internal circumfles. The following anatomical guidea 
to the joint are from Bernard and Muetle: — 

" lat. The anterior inferior spinous process of the ihum is three- 
quarters of an inch above the superior margin of the acetabulum ; 
tlie anterior superior spinous process is about an inch and throe- 
quarters above the same point, and three-quart-era of an inch to its 

"2d. The subject being erect, a hne drawn from the anterior 
superior spinous process of the ihum to tbo tuberosity of tie 
ischium, crosses the acetabulum at the junction of iia posterior 
with its two anterior thirds; 

" 3d. Tlie anterior border of the acetabulum ia from an inch 
to an inch and a quarter to the outside of the spine of the 

"4th. The axis of the horisontal ramus of the pubes, extended 
by an imaginary line, crosses the acetabulum at the junction of its 
superior with its middle third ; 

'' Sth. The superior border of the trochanter major ia on a level 
with the upper third of the caTity of the joint." 

Liafrane gives the following indicatjons: — 

" 1. Let fall from the superior spine of the ilium a perpendicular 
line one inch and five lines long; half an inch inside its extremity 
you wiU'find the external anterior surface of the joint. 

"2. From the anterior inferior spine of the ilium, let fall a per- 
pendicular line, half an inchloag; its extremity corresponds to the 
upper part of llie joint. 

"3. Hyou draw a line from the spine of the pubes, transversely 
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[twards for two inches, a perpendicular a quarter of an inch loug. 
Bending from its extremity, will fall u^oiv'Ja" =-'-'- 
4. TiBStly, diaw up-warda & pctpeni\wiBsX\ 
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from the anterior superior, and external part of the great troohin« 
ter, another line one inch long at right angles to its extremity, 
directed inwards, will reach the external side of the head of the 
femur : but this relation varies according to the length and inclina- 
tion or the neck of the bone." — Malgaigne, 

Amputation may be performed at the hip-joint by the following 
methods : — ^the single nap, anterior and internal ; the double flap, 
lateral, and antero-posterior ; the oval, and the circular. These 
different methods have been almost indefinitely modified. 

Singh Flap (Anterior). — (Fig. 184.) The single flap method is 
regarded by Malgaigne and Gu^rin as superior to all others: the 
following are the several steps : — ^The patient lying upon the edge 
of the table, the hip projecting, the artery is compressed upon the 
horizontal branch of the pubes ; the operator then takes a position 
on the outside of ^the limb (the left), which is separated from the 
other and slightly flexed on the pelvis, and raising the soft parts. 

• which cover the anterior face ot 
the limb, enters a very long dou- 
dle-bladed knife midway be- 
tween the great trochanter and 
the anterior superior spine of the 
ilium, directing it at first slightly 
from below upwards, and from 
without inwards, a, o. so as to 
reach the head oi the femur, and 
open the capsule of the joint: 
he now elevates the handle, and 
carries the knife in the direction 
A, B, the point emerging about 
an inch below and in front of the 
tuberosity of the ischiiim; the 
knife is then carried downwards 
along the anterior surface of the 
bone, and a large semilunar flap 
is made, extending nearly half 
the length of the thigh, c (Fig. 185), or six inches ; care should be 
taken that the flap is as long on the inside as on the outside; 
an assistant raises the flap, a, e. at the same time compressing the 
artery which it contains ; the knife is now applied to the capsule, 
which is divided close to the acetabulum, as if about to cut across 
the middle of the head of the femur, d, and at least half of its circum- 
ference : the limb is then abducted to luxate the head of the bone, 
the knife passed behind it, and the soft parts on the posterior por- 
tion of the limb divided as in the circular operation. 

Modifications. — Gutrin advises, after the articulation is opened, 

to cut the posterior part from within outwards, as in the circular 

operation, the knife being held in the position b (Fig. 185). 

The method of Van Buren, of New York, is similar to that of 

Mn : — '' The patient, already under the influence of chloroform, 




Fig. 184. 
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being placed on his bact upon s table, with the huttocks project- • 
ing beyond il« edge, the hmb to be removed ia committed to tm 
Msiatant prevlouSy instructed aa to its management, the other 
limb to a secoad assiatant, who carries it with the s 
penia as far as poesible to 
the opposite eide, and who 
aJao steadies the pelvis; the 
ejrtemal iliac artery is then, ' ~^' 
at the word, forcibly corn- 
pressed againet the hori- 
zontal ramus of the pubes, 
by the principal assistant; 
and the surgeon, standing 
on the outer side of the 
hmb, transfixes it with a 
straight narrow knife, ten 
inches long, entering its 
point about an inch above 
the great trochanter, graz- 
ing the head or neck of the 
femur, if possible, as it 
passes in front of it, and 
pushing it through the in- 
teguments near the anus, 
at a point diametrically op- 
posite to its entrance, cuts 
out an anterior flap in the 
usual method, at least six 
inches in length. Mean- 
while the principal assists 

ant, pasaing one hand into the -wound behind the knife, grasps the 
flap, and with it the artery before it baa been divided, and as soon 
as the divirion is completed, with both hands carries the flap up- 
wards as forcibly as possible. The surgeon then, slightly kneeling, 
carries the knife beneath the thigh to its inner side, as in a circular 
amputation, and placing its heel on the integuments, at the inter- 
nal angle of the wound, sweeps it firmly across the tissues on the 
back part of the thigh, cutting -with a slightly sawing motion down 
to the bone, and joining the two extremities of the first incision. 
The long knife is then immediately relinquished, and with a large 
atraight scalpel^ the femur being forcibly abducted, the capsule of 
the joint ia laid open aa near-as possible to the acetabulum, the 
round ligament divided with the rotator muscles inserted into the 
trochanter, and the fossa at its base, the assistant managing the 
limb ao as to keep these parts successively on the stretch, and the 
operation ia comjilcii'd." 

Modification. — Larrey and Delpoch tied the artery before *i* 
operation; Plantade cut the flaps &om-wv'Ci«i'O.V iai-«™*»-0 """" 
made a circular inciaion^ostemv\3',"Lstovi»»e. Mi»&»'^'a* 
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•f the thigh; Delpech recommended « 



the antero-interiM' part < 
Bude internal Sup. 

Doubh Flapt (Laien^. — Lisfranc'e method fFig. 166) ia as Mr 
lows ; — << The patient muat be laid upon hia back with the tubero- 
utiea of the ischia projecting slightly bejond the edge of the bed, and 
the limb held in a position between abduction and adduction. Then 
having determined by the anatomical rules laid down, the anterior 
and external side of the articulation, the operator holding perpen- 
dicularlj a long double-edged knife, introduceR it at this point, with 
its lower edge looking downwards towards the great trochanter. 
Ab the point of the knife enters, it should be carried around the 
head of the femur, on its outer side, whilst its handle is inclined 

Swarda and outwards, and pushed Hteadilj on in this direction so 
it it pertbrates the integnments a few lines below the tuberosity 
of the lechiutn. While this is being done,' an asmstant grasps the 
tissues over the trochanter and carries them outwards^ in order to 
assist in the formation of the external flap, and the knife is carried 
downwards and outwards with a slightly sawing motion, around 
the great trochanter, and along the iemur, cutting out a flap from 
three to four inches in length, a, b, c The first flap being thus made, 
the operator grasping the tjasues 
on the inside of tlie thigh and car- 
rying them inwards, introduce* 
the knife below the head of the 
femur, and on the inner side of its 
neck, holding it in a perpendicular 
position. As it enters, the point 
of the knife should pass around the 
neck of the femur and come out at 
the lower angle of the wound 
already made, without coming in 
contact with the bones of the 
pelvis; it is then carried down- 
wards along the femur, and avoid- 
ing the lesser trochanter, so aa to 
make an internal flap of the same 
length as the eztemalj e,f. ■ The 
Flo. IM. flaps being drawn aside by the 

assistants, and the arteries tied, 
the surgeon grasps the femur with his left hand, and holding the 
knife perpendicularly on the inner side of the head of the bone, 
outs the capsular ligament without attempting to penetrate the 
articulation. The joint being opened, the disarticulation is con- 
cluded by cutting the fibrous and muscular tissues which remain. — 
Bernard and HuttU. 

ModiJicati<ms.~LBiTej first tied the femoral artery and vein, then 
transfiied the limb, formed the internal flap, and, diamtioulating, 
•rfo the external flap; Mott tied tie artei^ first, then made the 
Sap &om without inwaide; BWidia transfixed the limb 
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through the incision for tying the artery, aud made an internal 
external flap before disarticulating; Dupuytren made an inci^tMt 
from near the anterior superior spine of the ilium to the tuber" 
OBity of the iacliium, with its convexity downwards, througb th« 
Bidn only, which was then retracted, after which he divided thai- 
muBclea forming the internal flap, opened the joint, and made th«' 
external flap ; Langenbeck made the external flap first, outside t^ 
the femoral artery, dislocated the hip outwards, and completed witil 
the internal flap. 

DoTible Flap$ (AvUro-Posterior). — This method is thus described 
by Fergusson (Sj/it. Prad. Surg.) : — (Fig. 187.) " The surgeon, 
standing on the outside of the limb, should insert the point of a 
long catling about midway between the anterior superior spinous 
process of the ihum and trochanter major, keeping it rather nearer 
the former than the lat1«r ; he should then run it across the fore 
part of the neck of the bone, and push it through the akin on th« 
opposide Bide, about two or three inches from the anus| next, 1m< 
should carry it downwards and fcrwards, bo as to cut a flap from 
the anterior aspect of the thigh, about four or six inches in length 
When the blade is entered, the limb should be held up, and even 
slightly bent at the joint; the instrument will then pitsa along 
more readily than if 
all the textures w 
ttirowTi on 1^0 stretch; 
moreover, there is great- 
er certainty of passing it 
behind the main vessels, 
and even dividing 
of the fibres, if nc 
whole, of the iliacus ii 
temus and psoas i 
cles. As the knife is 
carried downwards, the 
Bsaistant who stands be- 
hind the operator, should 
sUp his fingers into the 
■wound and carry them 
sufficiently far across to 
enable him to grasp the 

femoral artery between them and the thumb : this he may do iram 
the inside or outside at will, and with the right or left hand, as 
may be most convenient, the saine grasp enabling him to raise the 
flap as soon as it is completed. The Qap being raised, the point of 
the knife should then be struck agidnat the head of the bone, so as 
to divide the anterior part of tLe capsular figament and any tex- 
tures in this situation which may not have been included in the 
flap, To facilitate this part of the operation, the knee should be 
* ably denressed by (he assistant who hol^ \V, \!t«'w*fe-'>^'*"^^ 
" wiU lliua be caused to alatX, feom ■\\a «icV«v., wiA'* "^^^ ^^^| 
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ligament is not ruptured by the force, a slight touch with the edge 
of the knife will cause it to give way. At this period, depression 
being no longer required, the assistant should bring the head of the 
femur a Uttle forwards, to allow the knife to be slipped over and 
behind it, and when it is in the position represented in the design, 
it should then be carried downwards and backwards, so as to form 
a flap somewhat longer than that in front, the last cut completing 
the separation of the limb. 

'^ I have not inculcated the necessity of introducing the point of 
the blade a certain number of lines distant from the spine of the 
ilium, nor have I been very precise as to the exact distance from 
the anus at which it should protrude, for I beheve that the opera- 
tor, instead of limiting himself to lines here, may actually take the 
freedom of inches : his object should be to make as broad a flap in 
front as the method by transfixion will admit of; but whether he 
pushes in the knife, or brings it out, an inch above or the same 
length below certain given distances, seems to me of very little 
consequence : if he begins low down, he has to cut out so much 
deeper, as it were, ere he reaches the capsule, and if this is a dis- 
advantage, it is, perhaps, compensated by the wound on and near 
the surface being a little further from the trunk : if he introduces 
the point much behind the tensor vaginae femoris, he cannot with 
safety carry it so near the anus as if it were pushed in front of that 
muscle, and so what he strives for on one side is lost on the other.** 

Double Flaps {Long Anterior and Short Posterior). — ^Brownrigg*s 
method is as follows (Tig. 180) : — " The patient is to be placed on a 
low table, and properly secured, with the nates projectmg over its 
edge, the artery being compressed. The surgeon enters the 
pointed knife, 6, between the spine of the iUum and the trochan- 
ter major, and carries it across the thigh, as near as may be to the 
head and neck of the femur, until the point appears on the inside, 
«, near the scrotum, which should have been previously drawn 
away. The knife is to cut slowly downwards, to make a flap, 
a, a, a, under which, and behind the knife, an assistant inserts his 
four fingers, d, in order to be able to grasp the flap and aid in com- 
pressing the principal artery, as the operator completes the flap, 
which it is intended should be a large one (Fig. 186). . The assist- 
ant holding up the flap, the surgeon cuts the attachment of the 
gluteus medius muscle, from the upper edge of the trochanter, if it 
has not been already done, opens the capsular ligament of the 
joint, and divides the ligamentum teres. The head of the bone 
can tnen be readily withdrawn from the acetabulum. The knife 
being placed behind the head of the bone and the trochanter, 
should be carried obliquely downwards and backwards, so as to 
form a shorter flap behind than was made before." — Ghithrie, 

Mr. Skey advises the method of making double flaps of the skin, 
and circular divisions of musclqs: — **The dimensions of the limb 
boald be measured. The circumference of a well-sized thigh is 
^ut twenty inches^ and its diameter thetfefoT^ ^howt seven. The 
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QapB from the centre of their arch to their base should therefore bo 
flill three inches and a half to four inches in length ; but it ahould 
be recollected that they have no projecting central bone to invest, 
but rather that of a flat Hurfaco, and alao that the circumference of 
the limb is not ciraular, but irregular in form, being flat in front 
and projecting Hirther from the centre in some parts than in others. 
The fiaps, therefore, should not be made too arched, and no inte- 
gument ehould be wasted at their angles or points of junction. 
Their proposed hue should lie marked in ink before the operation is 
begun. The instrument employed should be B commcm Btrone 
amputating knife of the largest size, turned np at the end, ana 
sharp to the point. The first flap may be commenced about ana 
ineh below the anterior superior spine of the ilium, and carried 
straight down for about an inch and a half, and then inclined 
inwards, nearly foil owl ag the Une of Poupart's Ugament, and about 
four inches below it. Reaching the adductor longus muscle, 
descending from the os pubis, it should be carried round in a gentle 
curve to a point about two inches helow the tuber ieohii. The 
second or outer flap should cross the shaft of the femur imme- 
diately below the trochanter major, and run almost circularly 
backwards to the same point as the former. The flaps being 
reflected high, the muscles may be dirided by a circular sweep, 
applied with great force of pressure, commencing with the adduc- 
tors on the inner side, keeping the knife close to the bone both at 
their origin, and also on the division of the flexors of the leg aris- 
ing from the tuber iachii. The circle should be completed in front, 
when the femoral artery will be divided, and should be imme- 
diately tied, if the pressure by the assistant fail to arrest the 
haemorrhage. In dividing the muscles, the limb should he made 
to follow the application of the knife to each surface, abducted in 
division of the muscles of the inner side, elevated for the flexor 
bebipd, and adducted for the glutei. The eanaule being bared 
should he divided in front, the head disarticulated, and the Uga- 
mentum teres cut asunder, during powerful abduction by 5»e 
assistant, and the arteries tied to the miallat mee." 

Oval ileiltod. — Cornuau's method is as follows : — " Ist. The 
patient being placed on the healthy aide, tlie surgeon enters the 
- point of the knife an inch above the great trochanter, and from 
this point makes an oblique incision backwards, outwards, and 
downwards, to a point below the tuberosity of the ischium. 2d. 
The knife placed in the superior auRle of the wound, makes a Njni- 
lar incision forwards and inwards. 3d. The muaclea are divided 
on the outside as deeply as possible, and the limb bein^ luxated 
outwards, the knife enters the articulation extomaUy and is carried 
through the joint to i^be inner side of the femur. One assiHant 
compresses the artery in the anterior flap, another lifts up the fleih 
on the external side, while the surgeon terminates the operation by 
I cUTiding the soft ports t)etween the two ineisione in. tim ferasi. ^ 

Iff""-' 
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GKithrie performed the oval operation as follows (Fig. 188) : — 
'^ The patient is to be laid on a low table, or other conyenient 
thinp, in a horizontal position ; an assistant, standing behind and 
leaning over, compresses the external iliac artery, becoming femo- 
ral as it passes over the head of the pubes. The surgeon, standing 
on the inside, commences his first incision some three or four inches 
directly below the anterior spinous process of the ihum, a, carries 
it across the thigh through the integuments, inwards -and back- 
wards, in an obUque direction, at an equal distance from the tube- 
rosity of the ischium to nearly opposite the spot where the inci- 
sion commenced, e; the end of this incision is then to be carried 
upwards with a gentle curve behind the trochanter, until it meets 
with the commencement of the first, b ; the second incision being 
rather less than one-third the length of liie first The integuments, 
including the fascia, being retracted, the three gluteal muscles are 
to be cut through to the bone. The knife being then placed close 
to the retracted integuments, should be made to cut through erery- 
thing on the anterior part and inside of the thigh. The femoral or 

other large artery should then be 
drawn out by a tenaculum or 
spring forceps, and tied. The 
capsular ligament being well open- 
ed, and the Hgamentum teres 
divided, the knife should be passed 
behind the head of the bone thus 
dislocated, and made to cut its 
way out, care being taken not to 
have too large a quantity of mus- 
cle on the under part, or the inte- 
guments will not cover the wound, 
under which circumstance a suffi- 
cient portion of muscular fibre 
must be cut awa^. The obtura- 
trix, gluteal, and ischiatic arteries 
are not to be feared, being each 
readily compressed by a finger 
until they can be duly secured. The capsular ligament, and as 
much of the ligamentous edge of the acetabulum as can be readily 
cut off, should be removed. The nerves, if long, are to be cut 
short. The wound is then to be carefully cleansed, and brought 
together by three or more soft leaden sutures in a line from the 
Bpme of the ilium towards the tuberosity of the ischium. This 
mode of proceeding is more certain of making good flaps where 
integuments are scarce. Where the integuments will admit of the 
anterior flap being made by the sharp-pointed puncturing knife 
dividing the parts afler it has been passed across from without 
inwards, there is no objection to this proceeding, and some prefer it'* 
Modijications. — Larrey tied the artery first, then mad^ a circular 
toiaion; the mciBioxL for ligating the artery formed the apex of the 
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DTal in the dissection ; Sanson began the inaieioa four Rngen' 
breadth below the perineurD, and extended it over the front of tha 
joint to t^e great trochanter, a second began at the inner angle of 
the flrst and pnsaed around tha outer part of the limb to unite 
vrith the former at the trochanter ; Scoutetten cut from the tro- 
ohanter downwards, and carried the incision around the thigh to 
the point of beginning. 

(XrcTilar Method. — This operation was flrat performed by Aber 
nethy. The incision is made perpendiciUar to the axis of tho 
femur, four or five fingers' breadth below the great trochanter ; thft 
remaining steps of the operation are the same as in circular opera- 
tions elsewhere. 

Modifiaations. — Veitch proposed the following: — The intopi- 
ments being retracted by an assistant, make a circular incision 
throug-h the wkin and fascia, &eelj into the muscles; these parti 
are retracted, and the operator divides the muscles to the bone; 
the bone is then sawed an inch or two below the circular incision, 
by raisinff the soft parts from it, aided by two lateral incisions: 
the blood-vessels are now secured, and the patient being turnea 
upon the sound side, an incision is made from two inches above 
the trochanter, in a direct line over its projection, to the extremity 
of the stump, the soil parts are now detached, and the bone 
removed. 

Kerr bent the thigh at a right angle with the trunk, made aa 
incision from the lop of the trochwiter, obUquely downwards and 
backwards to the inside of the thigh, and then obhqaelj upwards, 
to within two inches of the femoral artery ; a second, beginning 
at the same place as the former, but carried in an opposite direc- 
tion, over the upper extremity of the trochanter, and from thence 
obUquely downwards and forwards, to within the same distance aa 
the former incision ; the muscles were then divided, the bone dis- 
located, and lastly the parts containing the vessel were severed. 

Oraefe made the circular incision through the skin, three or four 
lingers' breadth below the trochanter; this is retracted and 
another incision is made down to the first, carried over the front 
to the inner side, along the neck, close to the thigh ; the musclei 
Me now divided, the bone dislocated, and the operation completed. 
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ON RESECTIONS. 



RBSBOTIONS IN OBlfBRAI.. 

RbbeotioN) or excision of bones, belongs strictlj to the depart- 
ment of Conservative Surgery, the design being to preserve limba 
in more or less integrity, and avoid the total destruction which fol- 
lows its alternative — amputation. The operation has for its object 
the removal of diseased or injured bones from their connexions, 
either entire, or such portions as are destructive of the functions or 
the limb. This branch of operative surgery has assumed the high- 
est importance within the past few years, owing to the recogni- 
tion of the fact that when the osseous substance is removed, and 
the periosteum is left in position, new bone is formed, and often in 

sufficient perfection to restore the symmetry as well 

as the frmction of the part. 

Instmmeiito. — ^Resection, like many other ope- 
rations, may ordinarily be successfully performed 
with but few instruments: if, however, the sur- 
geon desire to provide himself with a well-appointed 
case, which would comprise not only the usual 
instruments, but those designed for special pur- 
poses, he should obtain the following list, which 
forms a complete exsecting case : — One straight, 
and one curved bone-gouging or gnawing forceps : 
one drill bow, to which is attached a number of 
drills, with guards, to fit the depth to any distance 
and avoid the danger of slipping into the soft parts 
after perforation; one set drills, with burr and 
antrum hook; two retractors or spatulas; one 
lead hammer, with German silver plate around; 
one lar^e bone forceps ; one necrosis forceps, par- 
rot beaks: one lion-jawed bone-holding forceps: 
two chisels ; one cartilage knife, heavy, with steel 
blunt handle, for scraping bone ; one elevator and 
lenticular knife; one chain saw, with rotating 
handles; one narrow bone saw; one instrument 
for carrying chain saw under the bone ; one bayo- 
net shaped forceps for sequestrum ; one rasp, and 
concave btne scraping knife; one right and left 
*^nrred narrow bone saw ; one Symanowsky saw; one set cauterj 
o^/ Jgatnre silk; iron, lead, oiver, and zinc wire. 
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Firreepi. — (_Fig. 189.) The Etrugbt bone forceps of Listo 
most Dsefbl instrament of the 
kind yet devised; in the section 
of the RDiall bonea, and in the di- 
viBion of oeseouB Uasue, wherever 
it can be brought to bear, it can- 
not be Bupetiseded. But fre- 
quently it ia quite difficult to 
reach the part which may be 
more readily divided with the 
forcepe thEUt the saw, unleeii the 
blades are curved at a con^dera- 
ble angle ; in such cases a forceps 
curved aa in Fig, 190, or Fig. 191, 
will be found serviceable. 

A great variety of forceps for 
seizinK ths bone in removing it 
have been devifed. The small 
dreadng forceps are always useful, 
but for lar^ bonee the forceps of 
Chassaignac (Pig, 192), which resemblea the lion-jawed forceps of 
FergUBSOn, is most useful. Halstead, of New Tork, baa enlarged 




rio. iM, 



the curve of the beaks, and made the inner surface rough Tor the 
purpose of grasping large pieces of bone— a most uaefiif improve- ' 

i>riiKi,— (Fig. 193.) The bone drills of Brainard, n, i, c, are th« 
best form in use; ihey are used with the handle, a, or with a drill 
bow, for the removal of portions of large flat bones. In cases of 
carious bone, the burr, e, proposed by Isaacs, is very useful The 
drill, d, was designed by Parker, of New York, to enlarge the 
antrum. 

Pope, of St. Louis, has added a bone drill (Fig. 194), resembling 
» Kaa ll trephine, which may be UBod in penetrating bcwi-^ •as'i'Jii* 
1 (f ig. I3ii> » i ' 
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n roseoting ; it ia formed of a large number of pieces, with moraUs 
artioolatioiiB, and ia termiaatw) 
at each extremity bj handlcB, 
with which it is worked. To 
use thip Bsw one handle ia remoT- 
ed b; a hook, b, and a needle, 
C, armed with a Btrong thread, 
E is attached to this end ; the nee- 

1 ^ die ia paaaed under the bone, 
^ It and the saw drawn into its po- 
sition, with the cutting' edge 
upwards, and the handle ie tlicn 
reattached; the operator, grasp- 
ing the handles, draws the saw 
alternately from aide to aide, 
until the bone ia divided. There 
ia great danger of breaking this 
saw if it is worked carelesdy^; it 
ahould be drawn from aide to 
aide Bteaddy, at sn angle of 4&* 
to the long a<da of the bone. 
This aaw baa lately been improv- 
ed by Mr. Tiemann, of this city, 
who Las given it rotating han- 
dles, wliioh allow so much late- 
ral movement that the danger of 
breaking is greatly diminished. 
To facilitate the introduction 
of the needle, other instru- 
ments than the needle above 
given have been employed. 
ChssaBignac prefers an instru- 
ment resemblmg Cooper'a aneu- 
•risraal needle, as will be seert in 
the following illuetrationa (Fig. 
19T). 
Ku" ** " A director or grooved sound 

' "*■ (Fig. 137), articuliited at a, haa 

the end being passed under the bone, the needle 
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is carried along the groore. Prince, of Illinois, Brigade Surgeon 
v. a Army, has improved this instrument by tertmnatiog the aad 
wJtb a Blender spring, having & rouaded Qi^.UeauVf . jfl^^^H 
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Post, of New York, has racently deTieed an inalrument for paas- 
ing tlie WW under the bone. It coaeiHte of a etoff (Fig, 1S8), to 
tbe end of which, at right angles, ie attached a semicircuiar needle, 




6, e. The estremity of the etaff is split longitudinally, and hu a 
horizontal perforation through eaJ3b diviEion, for the recepljoD of 
the attached end of the needle. The needle is by this means made 
to revolve describing a circle ; and can be. fised at short intervals 
in'ita course by means of the following contrivance ; — The needje 
IB prevented fromalippingfrora the perforations by means of a small 
JTOsa-piece (after the plan of a lynch-pin in the axle-tree) in the 
situation between the two separated portions of the end of ttie 
staff. This little croes-piece, as the needle is caused to revolva 
around its axis, is made to correspond to little grooves on the inter- 
nal aspect of the spUt ends, and when it is necessary to fix the 
needle in any one position, the two ends pinched together by 
means of a ring slide, a, on the atalT, the two extremities of \ht 
eroM-piece fitting in one or other of the grooves. The free extra- 
mity of the needle is blunt, provided with a hoot and ii ' 
perforated ; the BtoCf is provided with a suitable handle. 

The delicate saw of Butcherj rc?preKented ia (^wiw*!. wi'iMissi'^ 
Fig. 199, answers admvraHy \ii raan^ i " '' "" "^ ^ 
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enrpaBHed by the saw of Symftnowsky (Fig. 190), wliioh combine* 
the advantages of a chain and fixed saw; the saw may be taken 
from its position, where it ia firmly held by a spring (Fig. 200), 
connected with the handle, and passed under the bone, u required, 
and the ends, being reattached in the frame, the bone is as readily 
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may be turned 



divided from beneath as from abi 
laterally also, or be made to cut in a 
curve. The spring which regulates the 
tenaon of the saw is seen (Fig. 200) 
inclosed in the handle. 

Other saws, of peculiar shape, are 
found uaeftil in tbo removal of certain 
bones, though not absolutely essential 
The articulated saw (Fig. 201), having 
a movable back, may be used to advan- 
tage in most resections of bones of the 
extremitieB. In the removal of the su- 
perior maiilla, the right and left bone 
saws (Figs. 202, 203) enable the opera- 
tor to separate its superior attachments with great faeihty. 



■aight saw (Fig. 204) is ollen requireJ, and when it is necessary 
use a part of the edge, Detmold, of New Vuik. !i;is suggested 
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_ the part unused to prevent ill 

injuring the soft parta Hey's aaw, or some of th« iMVyaa^^r 
caUons (Fig. 2()5), is fretiuoatij vwei foT 4jS.cTi.\fcVsw««.. ti I 



drawing an india-rubber tube o 
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Bune purpose the rercrsti saw ia used (Fig. 206) ; it consists of 



1 



drculor MWB worked bj the lever, a^ which acts upon the two 
•miB, h and c, attached to the aaws; m using it the eaw ie placed 




Fio, axL 

Jl^B Ulevaior and Lenticular Knife. — (Tig. 207.) Detmold, of 
New York, hiis combiced these '. ' " 



oxtretnity is the roughened nnd pointed elerator, and .li. the oth 
the broad, bntton-capped duublo blade. 



jBime Scmping m,ifi:.~(mg. 208.) Sand?, of New York, li 
^natly devised a knife, having e, douUe, obiuusely-poiiited bla 
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and a stout, rough handle, terminating in a broad blunt extremity 
for denuding bone. 

AfFansemenU. — The arrangements for the operation of resec- 
tion are not unlike those preceding an amputation, and do not 
require repetition. 

Opemtive Procednre,— Chttssaignac laya down the following 
very ratiooal propositiona as the baaU of hia Nouveau Sysleme da 
lU'ection: — I, Make but a aingle integumentary inciaion in all 
resections, whatever they may be ; 1. In all casea make a section 
of bone before disarticulation ; 3. Isolate aud separately remove 
each articular extremity, always commencing with that which is 
the most eo^ly extracted, and making it thus an aid to the cstrac- 
tioa of the other. 

In the following desoriptions of the different operations for resec- 
tions of bones, the above rules will be recognised as correct in their 
general appUcation ; but various other methods, adopted by emi- 
nent operators, will also be given, as has been done in the preced- 
ing chapters on the ligature of arteries and amputations, to enable 
the surgeon to exercise hia judgment intelligently in individual 
operations. 

Incision. — Various incisions have been recommended by differ- 
ent operators, of which the following are the principal ; — The 

Btraight, ; the crucial 4- or x ; the H; theT; the L; the 

T; the elhptical, O; the quadrilateral, | | ; the elon- 

gatei i 1 ; the I , &c. &c. Of these uicisiona the 

Btraight ia adapted to the greatest number of cases, and by many 
sui^eons of great experience Ln resections is exclusively made. 
The straight incision certainly has the advantage over all others of 
not dividing the tendons, and but ahghtly exposing the blood- 
veasels and nerves to injury. There are instances, however, in 
which a combination of the forms given will be found useful in 
order to completely expose the parts to be removed. 

The incision should in general be made as nearly as possible over 
the bone to be removed, and distant from important blood-veBsels 
and nerves; the aoft parts should not be destroyed, except so far 
as they have undergone degeneration, or interfere with the proper 
closure of the wound. Injuries to blood-vessels and nerves lying 
in the track of the incision should be scrupulously avoided by 
drawing them aside. Muscles and tendons should not be divided, 
and their attachments to bones should not be incised, but sepa- 
rated to the least practicable extent with & blunt instrument, ns 
the handle of a scalpel. 

Jaolalion of the Bone. — The hone being exposed to the desired 
estent, the next care of the operator should be to preserve in the 
wound, and as far aa possible in its original position, the periosteum 
of the hone to be removed, in order to the reproduction oC gnS &r- 
^^^~' ' — e to preserve the 1!aT\c\,\tn\ o^ "iIwi'^\\.-,\-ft"i;Ma'^^H 
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ner the lower jaw may be completely excised, and subsequently 
sufficiently reproduced to preserve nearly the original contour of 
the jaw, and in part its function. The periosteum is best preserved 
by first incising it to the extent of the bone to be removed, and 
then separating it with the handle of the scalpel carefully inserted 
between it and the bone. 

Removal of the Bone, — The periosteum being separated, the bone, 
if short or flat^ may be removed with the forceps ; but if a long bone, 
it must be divided in its shaft by cutting forceps or the saw, and 
each portion separately removed ; before the saw is used the soft 
parts should be careiully protected by compresses or a spatula 
mtroduced underneath it. 

In removing diseased bone S^dillot recommends scooping out 
the affected parts, and leaving the cortical portion in preference to 
the removal of its entire structure; the reproduction of bone is 
much more rapid and complete when this portion is left than when 
only the periosteum remains. 

jbressings. — If any considerable vessel is divided, and continues 
to bleed, it should be ligated, as subsequent hsemorrhage will 
greatly interfere with the process of repair. When short or flat bones 
and tne shafts of long bones are removed, in whole or part, the 
wound is generally at first filled with lint to promote granulation 
from the bottom ; and when the articular extrenuties are excised, 
and it is desirable to obtain subsequent motion or anchylosis, other 
dressings are to be employed. These special dressings for indi- 
vidual cases must be left entirely to the discretion of the sur- 
geon. 

OlaMlfleatlon* — Resections may be divided into resection in the 
continuity and resection in the contiguity, or, which is more prac- 
tical, partial and complete resections ; the former term implies the 
removal of but part of a bone, and the latter the extirpation of 
the entire bone. 

Partial Resection. — In long bones partial resection m$ty be made, 
as of a portion of the shaft, or of the extremity ; in flat bones 

Eortions are removed with the trephine or the gouge ; and in short 
ones processes may be excised, as in the vertebrss. 
Complete jBe»ec<Mm.-^Total resection, or the extirpation of entire 
bones, has been practised on some of tne larger and more import- 
ant bones in the skeleton ; thus the radius, ulna, tibia, fibula, cla- 
vicle, and scapula, have been successfully removed, the patients 
not only recovering fi*om the operations, but in many cases the 
reproduction of bone has been so complete as to restore to a con- 
siaerable extent the function of the part. 
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RB8ECTIONS OF THE UPPER EXTRBRHXIKfl. 

G-SNEHAL PiuNciPLEH,— Reeection is preferable to amputation in 
the greater number of lesions of the upper extreraitieB, as the prin- 
cipal function is that of mobility. ^5edi/Zot. 

BeHciionB of tiie Ptaaianse*. — Resection of the phalanges, in 
whole or part, is occiLsionally required bb the result of deep-seuted 
inflammation. Ab the usefulness of the fingers depends upon their 
mobility, the Btifinoes, shortening, and deformity, nhich have 
hitherto followed reaectian of the phalangeal bones, have been 
atroug objections to this operation. Recently, however, efforts 
have been made to preserve the periosteum with a view to the 

Eroduetion of new bone in the shafta of the bones that have 
sen removed, and when the articulations have been excised the 
out surfaces of bone have been kspt apart, and passive motion has 
been easily instituted in order to the formation of an artificial 

i'oint. Tms treatment has been followed by tlic happiest results; 
ones have been reproduced, and artifici^ joints formed, which 
have restored in a greater or less degree the usefulness of the 
limb. The true principles of treatment of these operations are 
forcibly stated by Butcher, of Dublin, who excised the entire first 
phalanx of the thumb, and " the power of flexing the unguinal 
phalanx waa nearly complete" at the termination of the cure. Of 
the treatment, he says: — There are two poiata which I would 
strenuously urge as conspiring to the favorable issue in this case; 
First, The restraining of the unguinal phalanx from the end of the 
metacarpal hone, until the exuded fibrin thrown down in the bed 
from which the phalanx had been taken, acquired sufficient oon- 
«BtenoB to resist any great amount of shortening; and, SaondS^, 
when this object was accomphshad, removing restraint, and favor- 
ing gentle passive motion." 

fiKSECTioK or THE SuAFT. — A loDgitudinal incision is made on the 
. dorsal or lateral aspect of tlie phalanx, the tendons are detached; 
the operator, with Liston'a bone forceps, held at right angles to it« J 
long axis, divides the shall in two places equally distant from ita4 
extremities, and then with forcepe removes the fragme'it, the arti-^l 
oular surfaces being preserved. ^ 

Beseotion op the iNTERFHALAxaKM. Artiodlationb.— ^n incimoli 
is made over the articulation, or on its side, the tendo is carefully 
pressed aside ; with the bone forceps, or what is better with a fine 
watch-spring saw, the operator divides the bone, and seiring it 
with forceps removes the articula<ing portion. 

Resection of the Entire Pqauinx. — An incision is made over 
the shaft of tlie bone on the side, and the tendons being raised, tbs 
bone forceps are introduced, the bone divided, and the two halves 
tely removed at their articulation. In removing the lhii4 
[uinal phalanx, fluBrin maVea crt\ \.W ^A?m«s wrfwea ».'\."-"*- 
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uotL double, one end correspoDding to the articulation, the otlier 
to ttie extremity of the finger : the ptaftUnx ahould be denuded 
from the end towards ita base, the nail remaining Intact 

Butoher excised the entire unguirial phalanx of the thumb as 
(bllows : — An elliptical incision was made corresponding to the 
ph^angeal articulation, the two arms of the ellipse embracing the 
iaterior extremity of the first phalanx, its most convex portion 
being a little behind the matrix ; the &&p was dissected back, the 
joint opiened, and a very narrow aharp-pointod knife passed along 
uie first phalanx, without perforating in front, and keeping Its 
edge to tne surface of the bono; it was then liberated m>m Uie 
soft parts, and removed with dressing forceps. 

Beseotioh of the Metacarpo-Phauingkal AnnouLATioir. — This 
resecttOQ may be limited to the articular extremity of the meta- 
carpal bones, or may include ^so that of the first phalanx, when it 
ia called a total resection of the joint. 

' a of the phalangeal extremity of a metacarpal bone, 




is made on its dorsal surface, the extensor tendons care- 
fiiliy drawn aside, the bone cleared 
of the soft parts and then divided 
with a chain saw at the required 
point; the diseased portion is seized 
with the forceps (Fig. 209) and 
brought forward, exposing the 
articular extremity to the point of 
the knife, by whi(^ it is readily dis- 
articulated. 

Modification. — Ualgaigne (op. eit.) 
operates as follows: — "Uake an 
oblique indsion, commencing half 
an inch beyond the point at which 
you wish to apply the saw, fi'om the 
middle of the dorsal surface of tbe 
metacarpal bone to the commisBure 
of the finger, then another from the 
same point to the next commissure 
on the other side ; thus ciicumsorib- 
iDg a T-shaped flap, with its base 
next the finger. Dissect back diia 
flap, turn aside the extensor ten- 
I'tu. !W. don, detach the interoEsii fi'om the 

sides of the bone, and open the 
Joint, cuttitig ita anterior and lateral tigamenta carefiiUy, not to 
wound the llexor tendons ; then dislocate the phalanx backwards; 
and, alter having well isolated the diseased portion from the soft 
parte, slip a bit ef wood or card-board beneath it, and saw it off; 
*}tea operate in the same way on the head of the metacarpal bone. 
'^oa would excise the articulation of the index, thumb, or little 
p«r, it would be easier to cnt the 6ap wn tVe &ee aide of the 
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joint; and we might, according to the condition of the parts, 
make the base inferior or superior. In this way we need not put 
the a3:tenG0r tendon so fiu- aside to make room tor the saw." 

In Lotal resection the incision sliould be dorsal, except, according 
to ChasBoignac, lor the first, Bcoond, and fifth metacurpo-phalangesl 
articulationB ; in opening ttiese the incision should be lateral, as the 
operator will thus avoid exposing the extensor tendons ; the two 
articular surfaces being exposed, tie hgamenta are incised, and the 
bore either sawn wi^ the chain saw, or divided with the bona 
forceps (Fig. 210). 

tlalgaigne operates as in the former case, v 
aioDB, beginning at the middle of the dorsal 
faoe of the metacarpal bone, diverging on 
either side to the commissure of the finger, 
mi forming a Y-shaped flap, with its base 
towards the finger; this Sap is dissected up, 
the extensor tendon drawn aside, the sides 
of the honealaid bare, the Hgaments divided, 
andthejointa opened without wounding the 
flexor tendons, the phalanx is then dislocated 
backwards, and being isolated fi-om the soft, 
partfl, ia divided with the saw or forceps ; 
the extremity of the metacarpal bone is then 
amilarly removed; if the operation is on 
the thumb, indei, or Uttle finger, this flap 
should be on the lateral ft-ee surface of the joint. 

KeBectloDB of metacarpal Boneii. — Thesuperficial condition of 
the dorsal aspect of the metacarpal bones, and the important ana- 
tomical relations of their palmar surface, require that ail operations 
for their excision be commenced on the posterior part. 

Eeseotion op the Suajt, — A longitudinal incision is made on the 
radial border of the first and second, on the ulnar border of the 
fifth, and the dorsal surface of the third and fourth; the extensor 
tendons Sre carefiiUy avoided, the bones denuded, and with a chain 
«Bw divided at two points, and the isolated portion is readily 
removed. 

After Ji-ealmenl.— It is quite as desirable at this articulation to 
preserve mobility as at the phalangeal articulations, and numerous 
cases prove that this result may be obtained by proper alter treat- 
ment. The out surfaces of bone should not be placed in direct and 
EBrmaneot apposition, but be supported, as in excision of the pha- 
yngeal articulations, so that the fragments are shghtly separated; 
OS soon as the inflammation aubaidcs sufficiently, passive motion 
(hould be cautiously commenced. 

RKSEOTioKorTHBCARPO-MBTiOAHPAL ABTiotn.ATmr(. — This resec- 
tion may be partial or complete. In partial resection a longitudinal 
hiri Mon ia made over the upper extremity of the metacarpal bot w, 
(extensor tendon avoide(^lhc Boft.¥a'cW*B¥o.x'(Jsai^^'OTSi''*»i^^H 
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the bone ib then divided at the requisite point with 
bone forceps, or with the anw, 
alter being laoUted from the 
sod partE, and aa far aa posai- 
ble from the periosteum; the 
fr^ment is then eeized with 
the forcepa, raised from ila 
bed (Fig. 211), and the joint 
is diearticulnted with the 
point of the knife. 

In complete resectioa the 
extremity of the metacarpal 
bone is removed and its cor- 
responding carpal bone ; a 
simple longitudinal incision is 
made in the direction of the 
superior extremity of the me- 
tacarpal bone, which is de- 
nuded of soft parts, and sawn 
at the proper point ; this part 
is removed at itii articulntion, 
and then the carpal boDC ia 
extirpated. 

Ekseotion or an Entire Mb- 
TACABPAL Bone. — An incision 
is made along the dorsal sur- 
face of the third and fourth 
metacarpal hones, and on the 
rftdial side of the second and alnw I 
side of the filth, the extensor tea- i 
don drawn on one ride, and th* 
sides ofthe bone relieved of the soft 1 
parts; the bone ia Chen isolated i 
from ite periosteum as much as po»- j 
siblc,anddividedinthecentrewitb J 
the bone forceps (Fig. 212), or with 1 
the chain saw, the soft parte being I 
irotected b; a compress or apata- I 
1 ; the fragments are then sepfc- | 
rately elevated, and disarticulated I 
withthepoint of the knife. — Ohai- I 
taignae, J 

Mod^catiani. — This operation !■ 1 
variously modified, according to \ 
the condition of the part. The fol- 
lowing are the most important ge- J 
a. neral methods : — I 

S^dillot suggests making a ahorfe I 
each extrem\ly of t^ipAoTn^Widinal incisi 




iiyjiitifnosi or TUB umnt extickiiitikm. U 

there is much tnmelaclioii ; On^rin notitie* Out jvmlinn ijf tho bw 
doDB of the loD); sad short txtettMOi* on th« poaUirior pkrt nf th< 
thumb, and tJie ibeoar eminenM on the pdtn, ud difocM thai Ibo 
incision be made bciwenn the two along the radial bonlBr, 

- ' Q of ttje fifth tobtaeerpd bone, Bidillol •dvbm a T 



1 



BflBecUsna af tk« c>rp«a>— Tbe rcaeoUoiu In thU rofjion ani 
numerous ; the carpal booca have be«D ntnoveii »inn\y, and with 
individual metacanial boDM; tiuer harn all bonn riimnved at a ain- 
gla operation, as abo with ■erenjof tbo metacarpal boniiN belotr, 
and with thr; cxtremitiea of the radiim and ulna above. The nsaiill 
haa geuerallj' been ao Tar picceHTiil, as regards the uaeflilneaa of 
the limb, as to make theaa r«*ection* lc(pliinat« oporationt. 

The articulation of the carpal bonea with each other ia artbro- 
dial; the synovial laca are so arranged tiisl their commanio^ 
tions are limited (Fig. 213) ; this aoatODikal peculiarity ibonld be 
remembered in the eCkirt to remore pcrtiou of ibe oarptu^ a* it ia 




deorable not to open these cavities farther than is ftbsolnteljneofl**! 
aa^. The ligaments are dorsal, palmar, aud interosseous. 

In the after treatment it is important to ploce the part in suoh ■ 
pomtion as to secure perfect rest, with as little change of position 
as possible during the process of cure ; paadve motion should 
final ly be properly employed. __ 



I 
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of two rows of bones, of irregular aiiicul&tionB, Bod firmlj held in 

position hj ligamenU j tbey ore accesaible onlj upon the posterior 
or lateral part; reaection of individual bones of the carpus may be 
■uccessfullj accomplished as follows: — 

Operation. — The following is the method by a single indsion : — 
Uake a longitudinal incision on the dorsal surface of the carpus, 
over the bone which it is desired to remove ; draw aside the tendons 
which are met with in the dieKection, divide the lateral ligaments, 
and seize the bone ; if it is necessary divide the bone, and draw it 
outwards, at the same time seporatiiig its attachments on the palmar 
surface; for this purpose a short and strong scalpel should be 
einplojed. 

Beseotion of TBS Ektirb Cabfus.— (Fig. 214.) The operatjons 
proposed for the removal of all the bonea of the carpus are nume- 
rous, and may he divided into those in which the tendons are pre- 
served, and those in which they are divided. 

ona. — Chaasaignac operates wiih a 
single curved incision, the con- 
vexity being downwards; he 
commences disarticulation on the 
radio-ulnar part of the articula- 
tion, and successively removes 
the individual bones. 

A more common method has 

been by parallel inciuons, one on 

g the radial, b, and the other on 

the ulnar border, e, joined by a 

. Ltji^'V^ ^'V:. \ ' transverse inciaon on the dorsum 

' ■' ^^^Jtf^ <PT!l !>f>.\ of '1^0 carpus; Fergnsson has re- 
l J^—(J^'f\ \ peatedly operated ir ""' 
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incision over the centre of the 
dorsal aspect of the joint, and , 
two other incisions at right an- 
gles to this, reaching from above 
the stytdd process ; a flap being 
then raised on the surface of the 
extensor tendons, from between 
which were removed the frag- 
"°- "*• menu of bone. 

Simon removed all the bones of the carpus, except the trape- 
rium and pi^lbrm, with a metacarpal bone, by the following 
. method : — Two long incisions were made on the anterior and pos- 
terior aspects of the joint, reaching from about two inches above 
the wrist, back and front, to the centre of the palm and dorsum of 
the hand, the incisions being so managed as to run between the 
tendons coursing down to their destination. 

^etiodf, Diviaing the Jfendon*.— Stanley, believing that divimon 
e tendons was not as dangerous sa diKwing them aside, mad« 
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■ free Bemicircular inciuon aboye the wriat, tunung back ft conm- 
deroble flap, blether with tendone and integumenta. 

Botoher diTided the tendona, but lefl tliose of the thumb 
intact. He says : — " The forearm, placed in a state of prona- 
tion, was grasped and supported above the wrist by an assistant, 
-while the band was steadied by a second. Standing on the right 
side of the patient, I thrust the Iccife down to the carpal bones, 
two linea to the umar Mde of the extensor aecundi int«rnodii pol- 
licis, from a quarter to half an incli below the radio-carpal articu- 
lation, e; from this point it was swept in a curvilinear direction, 
downwards, close to the carpal ostromitieB of the metacarpal bones, 
and carried up to a point just below the end of the ulna, g, and 
fully half an inch higher than that where the knife was first laid on. 
The Sap thus marked out, c, g, was rapidly dissected up, aud con- 
aisted of the integuments, aiujolor tissue, and extensor tendons of 
the four fingers. * • • By the elevation of these soft parts, «» 
tnaise, the diseased bones were at once brought into view ; the flap 
being turned up to its base, which was oblique, the scalpel was 
passed further, higher up under it, liberating the soft parts from the 
back of the radius and ulna, together with the second extensor of 
the thumb, from the osseous groove in which it lay ; thus the ten- 
don remained undisturbed in its superior and part of its lateral 
connexions. The Lberation of the tendon being accomplished after 
this manner, it was aa easy proceeding to divide the ligameutoui 
fihreds which bound the diseased bones together ; and by forcing 
down the hand the carious ends of the radius and ulna were made 
to project ; a few cautious touches of the knife, carried close to the 
base of the styloid prooess of the radius, lell uninjured and undis- 
turbed the radial artery in its near proximity : while a pim'^T 
guarded proceeding on the ulnar side and in front preserved the 
ulnar vessels. The next proceeding was to remove the protruded 
hones, which was aecompLshed with I'aciUty, by pasang the fine 
blade of my own saw (as set for resection) in front of the bones 
and cutting backwards." 

In a second case Butcher removed all the carpal with the ibarth 
and fifth metacarpal bones by the following method : — " I raisecbtK 
flap from the dorsum of the hand, beginning a little below and out- 
side the second extensor of the thumb, over the junction of the 
first and second carpal range, and carried the knife in a semicircu- 
lar manner, downwards and outwards, over the posterior tliirds of 
the third, fourth, and fifth metacarpal bones, and from this upwards 
to a point nearly opposite to whera the incision commenced, /; the 
flap thus formed, including the external tendons, was dissected up, 
and the diseased carpus fully brought into view. In order to 
expose the metacarpal bones suffii^iently, a straight incision had to 
be carried along the fourth, d, and a flap dissected outwards." 
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■Imoet compleM recoTery of tbe natiml motionB of the Mrt, ni« 
npper extremitj and ^ikfl hare also been excised, giving good 
results. Camochan exsected the entire bone, ^d even m this 
case the iunctioiiB of the wrist and fingers were for the most part 
recovered. 

RxSKmov or thx Lowib Extrsititt. — The lower extremity of 
the radius is broad, of a quadrilateral form, having two articular 
sur&ces, one concave, on the lower part, for ardoiUatioD with the 
scaphoid and semilunar bones ; the outer on the inner side, narrow 
and concave, to articulate with the lower end of the ulna ; the 
Ulterior and posterior ligaments are attached to the margin of the 
joint, and the lateral ligament to the styloid process ; the posterior 
sarfUce has three grooves for the passage of the tendons of extensor 
musclea ; the ou1«r surface of the styloid process has two grooves 
for tendons, and its base eives sttachment to the supinator longng 
muscle ; the pronator quadratus muscle occupies the lower fourth 
of the anterior surface. 

[sion is made along the radial border, 
a long axis, the hone is then denuded 
and divided with the chain saw 
(Tig. 216) ; the bone being divided 
is raised by the left hand, and 
disarljculated with the point of the 
.knife at the articulation, 6 (Fig. 
^2L6), avoiding the artery, a, and 
preserving the tendons. 

Modifications. — Boox and Othera 



Operation. — A strwght inci 
)Ter the part parallel with it 
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add a traneverse incision, as seen at a (Fi^. 214), and raise a 
flap. Camochan removed the lower four-fifths of the radius as 
follows: — "The arm, supported by assistants, was placed so that 
the ulnar border of the forearm rested firmly upon the edge 
f the table, in a state of semi-pronation. A longitudinal inci- 
on was msde in the direction of \hQ tbAvia, on 'Vie external 
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anterior border; commencing about two inches below tlie head o£ 
the bone, and extending downwnids ta a point opposite, and a lit- 
tie behind, the styloid process. Two terminal incisions were tbea' 
made at the extremities of the Jirst one, extending tranarerselj , 
backwards, about threo-quartars of an inch. The bone v 
bare a short distance below its middle, and the disEectlon 
upwards to within three-quarters of an inch below the bicipital 
tuberosity, ao as to expose the bone on its different aspects; at 
this part the radius was perfectly sound, and iLs section was easily 
effected by means of tbe chain sa.w. The remaining steps of the 
operation consisted io separating the diseased portion from the 
soft parts, and in isolating the Lower port of the radius from its 
attaohmenta at the radio-carpal articulation, without injury to tlie 
arteries, nerves, or tendons. The humeral artery was compresse<L _ 
during the dissection, by an assistant; the interosseous artery and J 
a Bmall branch only requiring the ligature." I 

Hebmtion of tbb Uppkr Bxtrbmitt. — The head of the radius ii '■ 
quite superScial on its posterior part- it is surrounded by th^ | 
orbicular ligament, which retains it in the lesser sigmoid cavity of 
the ulna; below the head, on the inner aspect of the bone, is the 
tuberosity which gives attachment to the tendon of the biceps 
muscle. 

Operafum. — A Btr^ght incision is made on the posterior sad 
external part of the arm over the bone to be removed; tbe soft 
parts are separated, the bone divided and raised from its articula- 
tion by dividing with the point of a knife its ligaments. 

Bbseotiioh of tbe Shaft. — The shait of the radius is enveloped 
with muscles ; on its anterior surface are the flexor longus polucis 
and the pronator quadratus ; on its posterior surface the extensor 
osais metacarpi poUicis, and extenwr primi ictemodti pollicit; 
and on its external surface the pronator radii teres. 

Operation. — Make a long straight incision on the external aspect 
of the bone, parallel with its shaft ; separate the muscles, and, draw- 
ing the lips of the wound apart, denude the bone ■ thje chwn saw 
is passed, the bone divided at tbe two points selected, and the 
fri^ment raised from its bed. 

Reskotios or THE ENriRB Radius, — The entire radius was 
resected by Carnoohan, the operation leaving a usefiil hand and 
wrist, and a somewhat useful arm. 

Optratian. — " An incision was made in the direction of the axis 
of the radius, commencing at a point immediately below the exter- 
nal condyles of the humerus, and extending downwards to a point 
opposite and a little behind the styloid process of the radius; next, 
two other incisions were made at llie extremities of the first one, 
extending transversely backwards, about three quarters of an laeh, 
Tbese inciwona extend through the integuments, and subculaneouB 
cellular tissue and fascia; the middle third of the radius was now 
easily reached, and made bare oa its outer aspect by dividing ^a 
inter-inuscular tissue, beliind the extewiOT i»ar^\T^iiiis.Vt«"«w- 
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tisanes trere separated from the posterior aspect of the boae at this 
place, the edge of the knife being kept cloBe upon the boae. Tht 
Knife was now carried along the anterior surface of the bone, lay- 
.iRg it bore as far as the interosaeouH ligament; the npper part of 
the radius was next denuded, and tiiea the lower part, care being 
taken to raise the tendons from their grooves without injuiy. 
The hone was divided at its centre, and each part raised, and in 
turn disartjculated ; the upper fra^ent had formed bony attach- 
ments to the humerus, and required a chisel to separate tt ; the 
carpal articulation was separated with the point of the bis- 

Reaeellona of tbe Ulna. — The upper and lower portion of th« 
extremities of the ulna, and different portions of ita shaft, have fre- 
quentl; been removed with the happiest reBiilt& Jones and Car- 
nochao have excised the entire bone with success. 

Bksbotioh or tbi Lowie Eitrkhitt. — The lower extremity i)t 
the ulna articulates on its external surface with the radius, being 
excluded from the articulation of the wrist joint; it has an anterior 
and posterior hgament uniting it to the radius, and a lateral liga- 
ment connecting the styloid process to the carpus. 

Operation. — The hand being carried outwards, make a longitO' 
dinm incision over the lower extremity of the ulna ; dissect the 
soft parts from the bone to the required height, and carry tiie 
chun saw under the bone (Fig. 217); having divided the bone, 
proceed to dissect it from its articular ooimexiona. 





MoJificaiuim, — (Pip, 218.) The hand being carried outwards, a 
longitudinal incision is made along the internal border of the ulna, 
and terminated by a tranaverae incision outwards, a, or inwardcL 
4 (Fig-. 214). A triangular flap is then carefully dissected np, and 
fhe tendons being drawn adde, aa& the iesae\s ouefiilly avoided, 
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the bone, 6, is denuded of ita soft pnrta and diBOrticulated witktho 
biatourj. A Bmall slip of wood, c, is passed beneath the extremity 
of the bone, 'which is then sawn through, as at d. — {Bernard and 
Buette.) - 

BEaEoTiOK OF THE Shaft. — Make a longitudinal incision on iU 
posterior part, parallel with the shaft, and external to its border ; 
leparate the soft parts and periosteum from the bone ; make a seu- 
tion of tho bone at the two pointa selected, and remove the included 
portion. Ohaasaignac advises, when a large portion of the bone is 
to be removed, to make two or three separate incisions instead of 
one, and remove the bone in pieces. 

Modifieatians.—Yelpea^ directa as follows:^" The most conve- 
nient process here, conBista in making two very long and slightly 
curved incisions, with their concavities facing each other, as in cir- 
cumscribing an eUipse. The hps of these incisions arc then dis- 
sected in front and behind, as far aa the radial border of the bone. 
The section of the bone may then be effected by means of the 
chain saw." 

Eeskotior of tee Uppeb ExTTtEMTTT. — A Straight incision is 
made over the part, the soft parts and periosteum separated, and' 
the bone divided with the chain s&w at the proper point; the bone 
is removed &om its articular connexions with the point of the 
knife ; the ulnar nerve lying along the inner aide is carefully pro- 
tected by keeping the edge of the knife turned to the bone, and if 
e^osed by drawing it inwards. 

Reseotioh of tbe Olecranoh. — Make a straight incision along 
the posterior part of the bone ; separate the soft parts, and make 
the section with the chain saw, or divide it as far as possible, 
externally, with a small saw, and complete the section with the 
bone forceps ; care should be taken to divide the tendon of the 
biceps to as small an extent as practicable, and the operator should, 
as lar as possible, enucleate the process from ita fibroiv invest- 
ments, with the handle of the scalpel, with a view to the I'utum 
efficiency of tho extensor muscle. 

Modifications. — Velpeau made a crucial incision, bent the arm, 
and was enabled with two cuts of the saw to excise a cuneiform 
fragment corresponding with the Length of the olecranon. Gross 
advises a T incision. Buck operated as follows; — " AJongitudina! 
incision, Gve inches in length, waa made over the middle of the 
olecranon, extending three inches above and two below iL pene- 
trating to the bone; the triceps tendon was then divided at its 
insertion towards either edge^ care being taken to avoid cutting 
across the aponeurosis, which is continuous from the edges of the 
tendon over the muscles lying on the posterior part of the fore- 
arm, and inserted into the edges of the olecranon; these insertions 
of the &Bcia, as well as the origins of the muscles beneath it, were 
disseated up Irom the bone to the extent of nearly two incbea, 
^^^wh allowed the olecrauon to be exposed, when the edj^ d ^'■ 
^^HUbd were drawn asunder over me coiviijXei.. %to"^ ' 
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Spatulas were used for this purpose, and with the amputating saw 
one-half the thickness of the bone was cut through with great 
facility ; further progress was made in the section with Hey*s saw, 
after which the separation was easily completed with a chisel and 
mallet." 

Keseotion of the Entire Ulna. — Carnochan operated as fol- 
lows : — '' One assistant held and supported the upper arm of the 
diseased limb, compressing at the same time the humeral artery; 
and then seizing the hand and wrist, rotated inwards the Umb from 
the shoulder-joint, and carried the pronation of the forearm so far 
as to cause the palm of the hand to look directly outwards. The 
elbow-joint was now slightly flexed, and the hand elevated This 
twisted position of the vena upon the radius placed the ulna upon 
the posterior and outer aspect of the forearm, and rendered it more 
easily accessible. The limb thus placed, the assistants maintaining 
the arm and forearm steadily, standing upon the right side of the 
patient, and placing the fingers of the left hand upon the integu- 
ments of the forearm, towards the elbow, with a strong, straight, 
sharp-pointed bistoury. I made an incision along the posterior and 
inner aspect of the ulna; commencing at the lower part of its 
superior third and extending downwards to a point over the extre- 
mity of the styloid process. This divided the te^mentary layer 
and fascia, which were found dense, matted, and mfiltrated. The 
tendon of the extensor carpi ulnaris was pulled back, and the bone 
exposed. * * * At the carpo-ulnar articulation, a transverse inci- 
sion, about an inch long, parting from the lower extremity of the 
first incision, was made across me back of the wrist. The super- 
ficial tissues were here reflected, and the tendon of the extensor 
carpi ulnaris carefully detached nrom its groove on the lower part 
of the ulna. The dissection was now carried along the anterior 
surface of the lower portion of the ulna, and the soft parts were 
detached from the bone as far as the interosseous ligament, the 
ulnar artery and nerve being carefully avoided. The soft parts 
were now detached from the posterior surface of the ulna, avoid- 
ing injury to the extensor tendons. The bone was divided at tiie 
lower part of the middle third. The lower fragment was then 
separated from its articular connexions. The incision was then 
prolonged upwards, along the posterior surface of the ulna, termi- 
nating at the upper part of the olecranon, opposite its outer edge ; 
to this a terminal incision was joined, which extended trans- 
versely across the back of the elbow-joint, as far as the inner mar- 
gin of the ulna. The soft tissues were now dissected from ihe 
bone, upon its posterior and anterior aspects, as far as the inter- 
osseous ligament, and as high up as the insertion of the brachialis 
internus muscle. The bone was next seized and pulled from the 
radius, and a knife, curved flatwise, was passed close upon its 
interosseal margin, grazing the bone, and dividing the interosseal 
tembr&ne upwards ; the soft parts being held apart, and the inter- 
weoua and ulnar arteries protected. The elbow-joint was now 
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flexed, anii opened beliindj by entering the bistoury close to the 
inner edge of the olecranon. The attachment of the triceps exten- 
sor was next divided, by cutting directly outwords. The ulnar 
nerve was found and hooked aside, the lateral ligament divided, 
the ulnar carried baclcwarda, and the attachments of the hrachialis 
anticua muscle divided; the coronary hgament was cut, and the 
bone removed from its articulation. 

Resectioh or thb Infesior ErrREHrriES ov the Radius and 
TJufA. — Make inciaione on the radial and ulnar border of the lower 
part of the forearm, aa in the method of operating for the removal 
of either bone singly (Ftg. 214) ; divide the honea wilb the chun 
saw, and separate their carpal articulationB with the poiut of the 
knife ; the tendons anteriorly aad posteriorly must be earefully 
dieplaced, and the radial and ulnar arteries avoided. 

ifodifieationa, — (Fig. 219.) Ist. The hand being pronaled and 
held firmly npon some solid surface, two 
longitudinal mcisions are made along the i 

borders of the radius, and ulna, ab, c d. \ ' | \ 1 I 

A transverse incision acrc^s the back of \ ^ 1 \ I 

the Joint nnites the lower extremities of ■ l' i ' \ L a 

these, b d, and {2d) the quadrilateral flap, 1|l: U \I 

a b B d, thus cmiumacribed, is dissected i ji J- -JIL. a 
up and turned backwards. 3d. The dis- ""Ti' iJI^^^T" 

articulation is then, effected, the tendons /iCXJ-3?^V 

surrounding the two bones being detached / prtKf'vA 

with as Utue injury as possible (Bernard I 'i ■' ' ' ' ' 

and Huette) ; Roux made two transverse I""' MJ. 

incisions, extending from the lower extre- 
mity of the longitudinal incisions, across the dorsum of the wrist, 
to Uie edges of the extensor tendons, leaving the central portion 
of integument undivided; Velpeau dissected the flap from above 
downwards. 

ReSEOTJOK ok THR ScPERIOR ESTREXITIES OF THB EaDIOS AND 

Ulha. — The operation may be performed as in resection of the 
lower extremities by lateral incisions; the radius is first removed; 
the bone being deuuded with the chain saw, the head is disarticu- 
lated by dividing the attachment of the biceps, and the orbicular 
ligament; the ulna is divided in k similar manner, and its disarti- 
C^tion effected, carefully guarding against injuring the ulnar 
nerve on its inner aspect, the artery in front, and preserving if 
possible the attachment of the bracMalis anticus muscle. 

Modifications. — Moreau's method was to join the extremities 
of the lateral incisions (Fig. 219) and dissect up the Qap; a crucia' 
incision, lateral incisions with a transverse in the middle, or H, and 
other methods have been proposed, 

ResKCTioN OF THE Radiits AND Ulna. — Coraptou, of New Orleana, 
excised the entire ulna and all but a portion of the entire radius, 
■" A severe compound fracture. A straight inoiaioa w»a \o»A» 
nrhole length of the inner ade o( \,\ift -vtKvi*, M\i.».wwxaB 
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Opening oppoait* the olecranon process; both bones were carefiilly 
dissected out, with the esception of a portion of the lower end cJ 
the radius; the periosteum was mostly detached. 

Beaeeilon of tbe Elboiv Joint. — A great v&riet; of methods 
of performing this operation have been devised, of which we men- 
tion the following : — 

SraoLB Straight Incibiok. — Chassaignac describee this method 
thus (Fig, 220) :— A single straight inciaion, a, c, is made on the 
external and slightly posterior part of the elbow, commencing four 
fingers' breadths above the joint, and extending to a proper diB- 
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tanoe below ; the head of the radius is first exposed, the sbafl 
divided with the chain saw, and the upper extremity reniOTed; 
the humerus, h, is now laid bare at the proper point abova the 
articulation, and divided with the chain saw ; the lower fragment 
is then readily made to protrude from the wound, and disarti- 
culation is effected, care being taken to protect the ulnar nerve; 
the upper extremity of the ulna is now denuded, and readily 

Modijicatirms. — Park ff^ade a single straight incision ii. the axia 
of the limb, u:ion the median fine of the dorsal surface of the 
joint, extendintr two inchps above and below the olecranmi, the 
biceps was cut, the lateral Ugamenta divided, and the bones 
exposed. 

Two QoADRiLATKRAL Plaps — H InoiBiON. — Moreau operated aa 
, £>I! ows (Atalgaigne, op. dl.) : — " Place the patient on his belly op_po- 
^^^< wei/-Zighted witidow, on h l^\i\e ftivetj feet ten inches ' — *" 
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covered with, a mattress, so t}uit his arm rests on one of the ed^s 
of the table, and preseatf' to the operator the posterior and inter- 
nal part of the articulation. You ma; also operate on the patient ' 
sitting; buV the position is not ao favoratilu. The tourniquet 
should he first applied on the upper third of the arm. The arm 
beitte aemi-flexed, plunge a scalpel or bistoury dowD to the ridge of 
Ibe ratomal condyle, about two inches above its tuberoaityj and 
prolong the incisiuu longitudinally to the articulation ; do the sams 
on the other aide ; then unite these two wounds by a tranaverse 
section, dividing the skin and triceps brachialis, imraediatoly above 
the olecranon. The result ia a quaidrilateral flap, which diaaect up, 
and cause an assistant to hold back; then, with the point of tha 
bistoury directed on the left index-finger, detach the soft, parta 
from the anterior surlace of the bone, oppoaite where you would 
carry the saw. When the way is ■clear, pass the handle of a scal- 
pel under the hone, and saw upon it; turn back the fiikement cut 
o^ and you may easily detadi it from the joint, whi(3i may be 
opened from before backwards ; tliea go to the bones of the fore- 
arm. Prolong the external lateral incision along the radius as far 
as necessary, separate the head of this bone from the neighboring 
soft parte and ulna, pass a compress under it, and cut it off. trying 
to preserve all or part of the attachment of the biceps | then lay 
bare the ulna, prolonging downwards the internal incision, and turn- 
ing down the second quadrilateral flap that results. Isolate the 
portion to be cut off; put it aside from the soft parta with a com- 
press or protecting guard and saw it, preserving, if possible, the 
Wtachment of the brachialis anticus." 

Moil^ficatio>it. — Dupuytren, after raising the flaps, removed the 
olecranon, and disseotad the ulnar nervo from its groove, and drew 

Two Sbwlukab iNciaroNB and Escision of the Flap. — Manne 
made two semilunar incisions, on the posterior part of the Joint j 
these were joined by longitudinal incisions, external and inWmal, 
and the inclosed integument was raised with the bone. 

The T IsoifliOH.— Roux made a T incisioOj the longitudinal 
bramJi being placed on the external part of the hmb, and tie trana- 
verse branch commencing at the oI-ecranoQ and crossing the first at 
right angles; two triangular flaps are fJius formed, which being 
raised pennit the removal of the three artioulating surfaces. 



loni of tke Bnmeriu. — The humerus is excised only in. 
part, as follows; — 

Rkskction op a Sisolk Condtxr or ihe Hi'mfbus. — The con- 
dyles of the humerus give origin to the flexor and extensor musolM 
of the carpus, hand, and fingers; to the internal are attached the 
pronator radii teres and fleior muscles, and to the external condyle 
the anconeus, supinator brevis, and extensor muscles. 

Operation. — An incision, either straight, curved, or crucial, ia 
Diada on the posterior part of the cotid5Ve\,o'nBTe.avwci,iJB»»»'»- 
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eiTtg diaaeoted irom the bone, and with the M,vr having an artJcn- 
ted hack, or S^anowBkj'B mw, the condyle in Prided Mkd 
removed ; a section of bone may be removed by first malting a 
hole for the ohain saw with the bone drill, and tiien cutting ont 
luch a section as is desired. 

RUEOTTOH or TBI LoWCIl EsTRmiTT or THE HnifERCB. — The 

lower part of the humeruB presents on its anterior and posteriOT 
surfaces, depressions for corresponding prominences on the ulna; 
the articulw surface is very irregular, being divided by a groove 
into two parts; it is on a lower plane than the condyles, and the 
inner part descends lower than the outer; the flexor and extensor 
muscles of the hand arise irom its condyles : it has antei ior, pos- 
terior, and lateral ligaments; the brachial artery liea in front, and 
the ulnar nerve passes over the inner condyle on its posterior and 
external part. 

Operation. — (Fig. 221.) Resection of the lower extremitj of 
the humerus may be effected through a straight incision made os 
the posterior and external part of (be arm; ue incision ahonM be 




sofflciently extensive to make a free exposure of the bone, a, when 
the wound is separated : the bone is denuded and divided with 
the chain saw; raidog the cut end with the left hand, or vrith for- 
ceps, the operator proceeds to disarticulate with the point of the 
knife, careniUy avoiding the brachial artery in trout, and the ulnar 
nerve behind and at the inside. 

ModiJicaHoru. — Moreau operated as follows (Bernard and ffftetW) : 
'~(^g- 222.) 1st. The arm being semiflexed, and the posterior 
w t^tii^ortioulation turned towaida the wii^eon, two lDngitudi> 
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R, each about two Inchon and a hfttf In lennth, ihnulil b« 
oarried upwsrda along the hiimeruM, (in« • 
from the out«r aide of the exttirnnl nonilyln, ', I 

the other from the inner nldii of Urn Inlur- \ iV \ \ 
nal condflo ; 2d. Tliww two infidioim dtiniild u\ \ \ 
then be united by a trannvnrwi nootloii tWV, 
through the skin ami tricop* miuwld, linmo- f?Wi^rl^) I 

diatelyabove the olenrsnon; aqiiailriUMtral ' 7^1 {'il 

flap ifl thui formed, whidi bdinjf iKmmntnti \\\'i j ' Af 

from below upwanlii, muNt hn miiiportiul /"' ' ' J C~ ^ 
by an aaeietant; 3d, The wirroiiridi»(( iiftrU«, T . ~~Z '.'rA*!""""™ 
and the ulnar nerve direitljid »f fU i\\mnin T WjtJW r~~ 
aheatb, ahould lh*rn bo carirriilly iMilnUid ™&3B1 

from the bonit, and drawn Inward* by an | '-^^•"^S. 

Rwiatat^; 4th. Tbo tiono trfTing c«r«ri(lly | J \ 

denuded, a ilip of wood or mnlal In dlid *' 

under it to protect thB mrh partx ttinn tho tm. Hh 

Baw ; the ■eparatcd pffrtion of ihfl Uffln In 
then cut lo<;«e friim il« varinum «(lli«*i'>nit, and tlin J'rint ff{/a(Mf4 
from behind." 

Tarione incidon* )iare bMn tnwln In UiiN 'fpntNtifm, iw ihx Hf 
the crucial, a Mtmight iniMm with 'rfin bbfal hinMim, fUi. 

Ratffncm or tmc HMArr. — Ttm Iftwor half "f lU iili«n "f iIia 
humenia u f}tmi^y IhtmiM with niiior.'lM, m thfi lifHRhialia miU'iim 
and trkupt; Oie oii(jw ludf drM M.\Ja\in\ntii. pr\wS\T)C\f Ui ttm 
muiclea ftum llie auitiUiar, fihwt, arirl tw*, WN Ih" iMUM, p«f.Ui- 
rail* nugor, latiwrimnK d/mo, im)4 riiUtUitn ; »m t/rafdiM «f t«y, wilJt 
th« median »»h1 ntnat nnrvtm, piuvum Mt/mu Mi« \-imtMtir imtt^ii '4 
the \Atx^ inittcl*, miA U» «riji((!r4//r fyfriAiod* fcrtJrfy Mj/l iiiutuuiUi 
turre wind tfinnd Ui* ^mftl^rt and irtlnnftA pKrt i/f M^ 'i(>(rf* 
and middle j-^yrtvin r«f lh« ■(■■/>.. 

Op^atbAt. — If iliei nMi«r f/rti'/n '4 fhf nhidi, UUrhti t'ri>'n"i, 
a Mrnfcht in«iiii/iti in nwiiF on thff ffcrjirnKj f^t '<f tt^c 'UAhn'\ ii.'m.- 
dm, care be»^ talcKII dm t« xtt^nut VM iiVMi/on n(<ir«r'h «> w t/> 
iovotve Um: etmriAill«x latMry miA iitrtr:' wtimn (hA (//wtr f>*rr, ',f 

of llw bradMAiM oMii^sa mmiv;!*, itriii^nt; Uit KtffurM r^>rju.*/i'i<t 
n«T*. The ho«« k ****ty e*fiomrl swl fOM/rti f/. «-« (Wfi.fw) 
exunt. 

laeM r'in, wirii it* fr«t inritAtrr rntwiwl* mnrt 'ftnf^nvU. 

lUmKTitm 'It TMit i'trm it,ttte»mnr.- *>juMeL<fMir: tf,-"" U^ 
Mlf>w'atf( M/fiK^i^/am t"t th* 'ypiw«f*f^ :- I, ''^.tesp"tr-A ftaKi^.f. '/ 

Th* l»i|tM<mf. V fr^Rifpi )■,'.'*« "-^n* '* [*'*«^Atan. A 'fc* V- • 
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the capsule, and the final development of an inflammatioa teimi- 
nating in necroeift and caries; 4. Compound dinlocstion with pro- 
jection of the head of the bone through tie wound of the bcA 
parla; 6. Old and irreducible luxations, especially when the limb 
has become useless ; or, when the head of the bone pressea upon 
the Teaaels and nerves, causing violent puna, paraly m^ or threat- 
ening gangrene ; 6. True tmchjlosis, in a, manner to render the 
limb uBelesB ; 7. Caries and necrosis of the head of the booe. 

The bead of the humerus is surrounded bj the capsular liga- 
ment, and has attached to its upper extremity tlie following mus-' 
flies, vis. the Rubscapularis inserted into the lesser tuberosity, the 
supra and in&a spinatus and teres minor, inserted into its greater 
tuberosity; the long bead of the biceps runs through the capsule; 
the deltoid covers the external surface of the joint. 

Operations, — A straight incision is made, commencing between 
the acromion and coracoid processes, and half an inch below the 
claTicle, and is carried downwards to the requisite extent along 
the deltoid muscle on the anterior part of the joint ; the bone is 
here quite superficial, and is most readily exposed; (he bicipital 

Eoove being found, the long head of the biceps moscle is dis- 
iged and drawn aside, b (Fig. 223J, and the tendons of the 
"otator muscles of the head of the bone are divided, being first 



made tense by rotation of the bone; and the capsule is opened. If 
the disease is limited to the head of the bone, The diseased stnictares 
may possibly be removed with the gouge, without involving parts 
bejond the capsule ; if it La of greater extent, or if the operation 
fr undortaken for fracture involving the \ipiper part of trie shaft, 
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the bone should be eipoaed at the proper place and divided ■« 
tho chain saw; being now elevated, o, with the forceps or the els- I 
vator (tirefond, Choasaifrnac), the upper extremity is diBarticuiated | 
with the point of the knife. 

ifodijicafiorui.— The methoda of performing this operatioi 
numerous ; White made the 
HDgle Btraight incision; Bau- 
dens made, in addition, a late- 
ral Bobcutaaeous division of the 
deltoid; Uoreau made a qua- 
driktern] flap, including the del- 
toid : Sabotier made a V inci- 
sion (Fig. 224), having its baas 
upwards ; Monel made a semi- 
lunar flap, with its base above ; 
Malgaigne recommends Lis- 
frftno'B lateral and posterior 
flap in amputation ; Syme made 
& trisngutar flap on the exter- 
nal part of the deltoid ; Nela- 

half an inch within and below 
tbe sorotnio-clavicular articula- 
tion, follows the anterior 
of the acromio-claviculnr bor- 
der, and terminates behind, at 
the angle formed by the acro- 
mion with the spine of the scapuli 
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tile articulation above and behind to avoid the tendon of Hm 
hiwpis ; Blackmail made the triangular flap ; Erichgen recommend! 
a D-Bhaped incision (Fig. 225), which includes the deltoid mntcle, 
the iaolation being eSecled with a spatula. 

neaeetloo of Ibe Sbonlder-Joliit. — The removal of the npper 
extremity of the humerus with the glenoid cavity maj be accom- 
plished bj the methods already given for exciwon of the head of 
the former. Chassaignac directs a longitudinal iacieion on the 
anterior part of the shoulder, opening into the joint ; if the disMae 
involves the scapula, join a horizontal incision backwards under tlie 
acromion, and turn backwards and downwards the flaps ; if llie 
coracoid process, or ^e external extremity of the clavicle is also 
involved, make a third incision inwards. 

Bea«etloBa or tbe Olariele. — The clavicle may reqniro excimon 
in whole or in part for complicated Iractures, luxations, necrods, 
malignant diseases, &c. 

BKeaonoH or the Sterkaii Extbeiott or thi Clatioia — The 
inner portion of the clavicle is of a triangular form, and gives 
attachment en its postero-superior surface to the stemo-mastoid 
and stemo-hyoid muscles, and on its anterior surface to the pecto- 
ralis miyor muscle ; it is directed inwards, and slightly downwards 
and forwuds, and articu- 
lates with the sternum ; its 
ligaments are the ant«ri(H' 
and posterior stemo-clavi- 
cular, the interclavicular, 
and the rhomboid, which 
binds the stomal end of the 
clavicle to the first rib ; pos- 
teriorly the clavicle is in 
near relation with the pleu- 
ra, internal mammary arte- 
ry, subclavian vein, and 
transverse cervical artery; 
the innominata.on Uie righ^,, 
and the thoracic duct on the 
leftside. 

Clpffl-otem.— (Fig. 226.) 
Chissaignac directs an inci- 
p,5^ 2u sion curved downwards, 

the degree of the curvature 
depending upon the size of the bone, but always so arranged as to ena- 
ble the operator to raise it by dissection to the upper part ; after rais- 
ing the flap, instead of separating the muscles, a chain saw should be 
passed at the point where the bone is to be divided f the fragment ia 
\ben removed by carefully disarticulating it with the point of the 
nift, and avoiding wounoinK tlie imvoctant parte posteriorly. 
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KKSKCTIONS OP THE nPPBB BXTKKMITIKS. 

REaEOTlON 0¥ THE SoAPClJS EXTTHKKITr OT THE ClATIOLE. The 

outer portion ol, the claTicle is brond and flat, and gives attachment 
on its posterior part to the trapezius, and on its anterior to the 
deltoid; it is bouad to the acromion bj a superior and inferior 
ligament, and to the coracoid prooeiB by the ooraco-clavicular, 
or coracoid and trapezoid ligaments. 

Optraiioa. — Velpeau removed the outer third of the olavicle for 
necrosis by a crucial incision, each nbout four inches in length | the 
flaps were raised, the attaehraeuts of the deltoid and trapeziua 
divided, and the acromio-clavlcular hgaments cut; a wooden lever 
waa introduced into the articulation, the hone raised and detaclied. 

TraverB removed all the scapula but the sternal extremity for tp 
tumor by the following method : — A crucial incision was mada 
through the integuments and the platysma nyoides, one limb of 
which was nearly in the line of the clavicle, and the other at right 
angles, and the £ap3 and facial coverings successively dissected, 
down to the external basis of the tumor. The pectoraiia and del- 
toid muscles were then carefully detached from their clavicular 
origin, avoiding the ceph^o vein, and the hbres of the trapezius 
and cleido-mastoid muscles divided on a director. One consider- 
able vessel, in the situation of tha transversalis humeri, required 
ligation. Disarticulation of the scapular extremity of the bone 
was nest effected without difBcully, and the mobility thus com- 
municated -to the mass, facilitated the completion of the operation. 
A director was now worked beneath the bone, as near to the 
sternal articulation as practicable, and with a pair of strong bone 
nippers Urns introduced, it was completely divided. The auh- ^_ 
claviuB muscle and rhomboid ligament were detached, and the ^H 
operation completed. ^H 

GhaSBaignao advises a curved incision, with ita convexity for- ^^M 
wards and a little outwards, which, reflected backwards, completely ^H 
exposes the bone ; this is divided with the chain saw, vid being 
seized with the forceps, is raised, a-od the Ugaments divided. 

Syme removed tlie external extremity fur a tumor by making 
an elliptical incision from the middle of the clavicle backwards, 
over (he Host prominent part of the tumor. 

Molt exsecled all but the scapular portion of the clavicle, for a 
tninor, as follows: — A semilunar incision, exposing the pectoralis 
major muscle, was made from the aterno-clavicular articiuatiiin, to 
near the junction of the clavicle with the acromion ; owing to the 
extent of the tumor it was impossible to get under the clavicla 
from below, and an Incision wad made from the* outer edge of the 
external jugular vein, over the tumor, to the top of the shoulder, 
the plalyscia myoides and a portion of the trapezius divided, the 
bone exposed external ui the coracoid process, and divided with 
the chain saw. Another incision was mode over the tumor from 
the sternal extremity of the clavicle to the termination of the first 
indaion at the external jugular vein ; in the subsequent dissection, 

■ " 'o the large siee of the tumor, and the irnyK^OT^Siaii >A '^^>^^^H 
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Btrncturoet with it, the external jugular vein and a large zramber 
of vessels required ligature, and the outer portioA of the stemo- 
mastoid muscle was divided. 

Bartlett, of Missouri, made an incision from the sternal articula- 
tion to the base of the tumor, and thence on either side towards 
the acromion, the bone was divided near the sternum with the 
chain saw, and the external portion dissected out. 

Heseotion or the entire Claviolb. — ^Warren, of Boston, ope- 
rated as follows for osteo-sarcoma : — An incision was made from 
the acromial extremity of the clavicle to the external extremity of 
the clavicle of the opposite side j this was crossed by an incision at 
**ight angles with it, beginning just below the middle of the stemo- 
mastoid muscle, and extending to the face of the pectoralis muscle 
below the middle of the clavide : the four flaps were then dissected 
from the surface of the tumor ; the outer extremi^ of the clavicle 
was laid bare by dissecting the deltoid muscle n'om its anterio* 
edge, and the trapezius from its posterior edge, and the division of 
the corneo-clavicular ligament; the chain saw was passed and the 
bone divided by means of the needle for resection (Pig. 196) ; the 
fragment is seized with the forceps and the detachment of tne soft 
parts effected with the point of the knife, the edge being kept con- 
stantly turned towards the bone, in order not to make the shghtest 
wound of the soft parts. 

Davie made an incision of from two to three inches in extent on 
the sternal extremity of the clavicle, in a line with the axis of that 
bone ; the ligamentous connections were divided ; a piece of sole 
leather was introduced under the bone, and the bone sawed 
through one inch from its sternal extremity ; the fragment was 
then detached by tearing through the inter-clavicular ligament. 

S^dillot, operating on the left clavicle, made a crucial incision 
through the mteguments, detached the soft parts, sawed through 
the bone, upon the handle of a scalpel; passed behind it; the 
muscular and ligamentous attachments were divided; difficulty 
was experienced in disarticulating, .owing to the proximity of the 
subclavian artery. 

Wedderburn, of New Orleans, removed the entire clavicle for 
necrosis, as follows : — An incision was made down to the clavicle, 
over its entire length, and sufficiently far beyond its articulating 
points to enable the disarticulation to be effected. The soft parts 
attached to the upper surface and the anterior border of the bone, 
were separated — next the separation of the acromion effected— the 
dissection was then continued close to the bone beneath, whilst 
the parts were kept on the stretch by elevating the bone from 
the point just indicated. 

Blackman, of Cincinnati, removed the entire clavicle for necro- 
sis and exostosis by an incision commencing at the middle of the 
sternum, 

Velpeau {pp. at.) gives the following method of resecting the cla- 
^iole: — ''An incision parallel to \ta cvv\a.xvv^q\\& V^^ider^ and which 
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extends a Uttl^ beyond its estremitieSj will ordinarily aJiawer for 
thia purpose, or we may make two vertical ineisione, of one to two 
inoiies in length, one on the outside, the other on the ineide of the 
first iaoision, the flap resulting; from whioh divisions, on being 
raised up, completely lays bare the hone. We then diaarticdate 
either the eternal or acromial estremity, and grasp it with the left 
hand io order to raise it up, while with the right we detach with the 
bistoury the adhesiona upon its lower border. We might also saw 
the bone through ita middle and remove the two halves eeparately." 

ChafisaignaG directs an incision parallel to the clavicle, isolation 
of the bone at its middle portion, and division by the chain eaw; 
the fragments are then separately removed. 

Gki^nn advises a longitudinal icciaion, upon the upper surface of 
the clavicle, extending beyond either extremity ; if there is a largo 
tumor, vertical incisions may be made on the first, giving the form 
of a double T. 

Resbctioh of the SfliPr of me CLAViCLB.^The central por- 
tion of the clavicle has attached to its under surface the suDcla' 
viUs muscle, while ita anterior and upper portions are nearly sub- 



Operation.^The methods of operating on this part of the clavi- 
cle are the same as are given for (he extremities; the incision may 
be straight, curved, or crucial. 

Reaectlaiu of the Scapula.— The scapula may be removed in 
part or totally as follows : 

Resection of the Acromion Phooesb. — ^The acromion, the exter-. 
nal termination of the spine of the scapula, articulates on its inner 
border with the outer extremity of the clavicle ; it affords a partial 
origin ttf the deltoi4 and trapezius muscles, and its under surfaoe 
overhangs the shoulder joint : it is united to the clavicle by a supe- 
rior and mferior ligament, ana to the coracoid process by the coraoo- 
Bcromial ligament. 

Op^ation. — ChasHtugnac directe a semilunar incision at the pos- 
terior part of the shoulder with the convexity downwards, the 
passage of the chain saw under the narrow part of the neck of the 
acromion, division of the bone at this part, and disarticulation. 
Others prefer the crucial or T incision. Ferguason followed the 
track of sinuses. 

KESEOTms OF TUB SpiSE OF TBE Sc*PUL*. — Tlic posterior bor- 
der or crest of the spine of the scapula is superlicial ; it gives 
origin bj ita upper surface to the trapezius and supraspinatuB 
muecles, by its inferior surface to the deltoid and inlraspinatus 
muscles. 

Operation. — The bone may be readily exposed, owing to its 
superficial position, by an incision made parallel to ita border ; if 
required, the incision may be curved downwards so as to raise 
i; the bone being denuded, the diseased portions may be 
ived with a strong cutting forceps. Chaseai^M. "ivtcKWi. jMg 

■ 
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perforate the bone with a drill, pass the chain saw, and separate 
the diseased part. 

Rkseotion or an Angle or Border of the Scapula. — In resec- 
tion of the swptrior angh^ Velpeau directs a transverse incision 
which would involve a portion of the trapezius and levator an- 
ffuU scapulsd, and in resection of the inferior angle a transverse 
incision below the spine through the latissimus dorsi ; the bone 
should be removed with Listen's forceps or the chain saw. Chas- 
saignac recommends a Y incision in resection of the inferior angle, 
the branches of which are parallel to the borders of the scapula. 
Von Walther removed the lower angle and part of the body of the 
scapula by a crucial incision over the part, turning back the flaps, 
separating the attachments of the muscles to the outer and inner 
edge, and sawing through the bone transversely. In resection of 
a border the incision is made parallel with the part to be removed. 

Resection of the Body of the Scapula. — (Fig. 227.) The 
body of the scapula may be removed to a greater or less extent. 
No general method of operation can be given. 

Velpeau operates by making three incisions, one over the whole 
length of the spine, a, d, and the other two extending from its 
extremities, one upwards to the root of the neck, a, f, the other 
downwards to the angle, (2, f; the triangular flaps are dissected 
from the supra and infra spinatus fossae, the root of the acromion 
sawed through, and the posterior and anterior surfaces of the 
bone denuded; the body of the scapula is then reversed from 
within outwards, and the part divided at Ae proper point with 
the chain saw or hvid saw. 

Reid proposed a longitudinal incision extending from the superior 
to the mferior angle along the vertebral border, f, 6, a second 
parallel incision is made extending from the neck of the acromion 
to the middle of the external border, a, b, a transverse incision 
unites these along the spine ; the flaps are then dissected, the mus- 
cles detached, posteriorly and anteriorly, and the bone divided 
with the chain saw, or forceps. ^ 

Chassaignac makes a single incision, but strongly curved down- 
wards so as to permit raising a flap which will allow the division 
of the bone into fragments by the saw, perforator, or forceps, and 
Jie extraction b^ pieces of the portion to be removed. 

Gross, operating for an osteo-sarcomatous aflection, made an 
incision, sixteen inches in length, commencing at the superior 
angle or the scapula in a direction obliquely downwards and inwards ; 
a second incision began five inches below the upper end of the 
first, and having a curvilinear direction terminated about the same 
distance from its lower end; the integuments were dissected 
towards the axilla and spine, the muscles detached, the acromion,and 
afterwards the neck of the scapula separated, and the bone removed. 

Walter, of Pittsburgh, removed the body of the scapula for a 

tumor, by an incision extending from the acromion horizontally 

wkwarda to the posterior border of the scapula, and another froor 
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e of the first directly downwarda below the margin of tliQ< 
3 to the lower ' 
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iwnwarda below the margin of tliQ< ^^| 
1 from the acromion to the lowcc'^^f 
tPULA. — The scapula gives Bttscb«'^^| 



Bouth made a curved 
iiDgle of the scapula. 

KKSEctioN or THE Entiri! Scapdla. — The 
ment to a large number of 
muflolea, by Bomo of which it 
is principally maiutoined in its 
position. To the anterior sar- 
lace is attached the sub-scapu- 
laris ; to the anterior, the su- 
pra and infra spinatua ; to the 
spine, the trapezius and deU 
toid ; to the superior border, 
the omo-hyoid : to the ver- 
tebral border, the serratus 
magnus, levator anguh scapu- 
Ibb, rhomboideus major and 
minor; to the axillary border, 
the triceps, teres major and 
minor ; to the glenoid cavity, 
the long head of the biceps ; 
to the coraooid process, the 
short head of the biceps, co- 
raco'brachialis, aad pectoralis 

minor. It articulntes with F,n. ssi. ^ a 

the humerus and clavicle. 

The subscapular artery, the largest branch of the asillary, 
descends along' the outer border af the Bcapula, 

Opera Won .-—Sy me operated as follows: — The patient being 
fiilly under the influence of chloroform, and placed on her right 
Bide, I made an incision &om the acromion process to the pos- 
terior edge of the scapula (/, e,) and another from the centre 
of this one downwards, below the lower margin of the tumor 
(e, g). The fiaps thus tormed being reflected without much he- 
morrhage I separated the scapular attachment of the deltoid, and 
divided the connexions of the acromial extremity of the claviclft. 
Then wishing to command the subBcapular artery, divided it with 
the effect of giving issue to a fearful gush of blood, but for(a- 
nately caught the Teasel and tied it without delay. I next out 
into the jomt, and round the glenoid cavity, hooked my finder 
under the coraooid process, so as to facilitate the division of its 
muscular and ligamentous attachtnents, and then pulling back the 
bono with all the force of my left hand, separated its remaining 
attachments with rapid sweeps of the knife. 

The entire scapula may be removed by any of the methoda given 
for the excision of a part of the body ; other methods have been 
idopted, viz. a flap formed by the incisions a. b, and b, h; or a, d, 
'~'~Bd at the extremities by b. h, and a, b; Caaaaali 
'p curved incision. 
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Hesecflon of the Srapnla and Part of the ClaTlele. — ^No sin- 
gle method of performing this resection can be given : the steps 
of the operations which have been peribrmed are, for the most 
part, the same as for the removal of tne body of the bone, with a 
simple extension of incisions to include the external portion of the 
clavicle. 



RBSBCTIONS OF THK JLOWBB EXTRVMITUES. 

General Pbinoiples. — *' It ought to be laid down, as a general 
rule, that we should never amputate any parts except those that 
are in a state of disease, even if there should remain but two 
sound bones in the whole foot ; for, by means of a shoe, properly 
arranged, and with a strong sole, a very small part of the toot may 
become exceedingly useful." — (JSncydop. Mtth,j part Chir. quoted 
in Velpeau*8 Op. Surg.) 

Reaeetlons of the Plualaiiffes. — The four last toes have seldom 
been excised ; the methods of operating in resections x)f corres- 
ponding parts of the phalanges of the fingers may be adopted, if 
such operations are undertaken on the phalanges of the toes. 

Reseetlons of the Phalaiiffes of the Great Toe. — The great 

toe is of the utmost importance in progression, and diseased bone 
may be successfully removed at any point. 

Resection of the Articulations of the Phalanges. — Chas- 
saignac advises an incision curved downwards, on the internal 
aspect of the toe, over the phalangeal articulation ; the flap is dis- . 
sected, and the ends of the bone divided with the chain saw, of 
bone forceps. 

Besections of the Shafts of the Phalangeal Bones. — ^A 
straight incision may be made on the dorsum, the extensor ten- 
don being drawn aside ; or, as in the last op^ation, the incision 
may be curved downwards; the bone may be divided with the 
forceps. 

Resections of the Metatarsal Bones. — The individual meta- 
tarsal, like individual metacarpal bones, may be exsected in part or 
entire. 

Resection of the Phalangeal Extremity of the Metatarsal 
Bones. — A straight incision is made on the dorsum of the toe, over 
the part to be removed, avoiding the extensor tendons, division of 
the bone with forceps or saw, and disarticulation: in operating 
upon the first and fifth, the incision may be upon the free laterd 
surface, and it may be straight, or curved, as recommended by 
Chassaignac. 

Malgaigne (op. cit.) remarks of resection of the extremity of the 
vt metatarsal hone — " The operation is similar to that for ampu- 
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tstion of this bone. Cot a Bap on the inade with ita base pmte- 
ROr, denude the bone to die point at which it is to be cut, uid saw 
it perpendicularlg to its axis; then detach it from the soft parts, 
proceeding from behind forwards, and finish by eeparatiDg it &om 
the pbalaax." 

Blandin recommends a quadrilateral flap, with ila base posteri- 
orly on tiie inner side of the foot. 

RhSEcnos OF THE SHiTT OP HcTxtiSBAL BoyESL — The same inoi- 
s are practised on this part of the metataisal bonea as at the 




ing the body of the 
first and fifth, a curved 

pleteljT exposes the 
bone (Fig, 228); the 
chain saw should be 
used to divide the 
■haft of the first toe- 
tatareal bone. 

Rksbction or thb 
Tarsal Eitbehitt or 
tHK M KT-iTA BSAL Bones. 
' — The same iuciEioiia Fia.sse, 

may be made in reeeo- 

ttons of the tarsal as in the phalangeal extremities of the metatarsal 
bones. The chief difficulLJ in the disarticulation is the interos- 
•eouB ligaments which unite the metatarsal bonea together. The 
incision shouU freely expose the articulation, and ihe bone being 
divided, it should be raised with the forceps, and disarticulation 
effected with the point of the kHife. 

lUsRCTioN OF Entire SfETATABSAL Bones. — For the removal of 
the first and fiith metatar^ bones a curved inciaiiHi should be 
made with ita convexity down- 



tion; the bone being exposed, 
the middle of the «ha[t shouM 
be divided with the saw, and 
the fragments separately disar- 
ticulated. In the removal of 
the three middle metatarsal 
bones, a long straight incision 
should be m^e, the bone divided 
completed as tn the preceding case. 

BaaeeUana of tbe TiuvbI Boaea,— The tarsal bones have ■ 
been exsected, either alone or in connexion with others. 
gmtatioDS have never been performed tu'enrdiiig lo any prescriba 
\ but each operator hm adapted his iiicisiaua U ' ' --- 




centre, and the operstietf ■ 
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of the indiyidual case in hand. In many cases the bones have not 
been removed eniiic, but the portion of bone diseased has been 
removed with a gouge. In the exsection of the bones of the 
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tarsus, care should be taken not to involve the synovial membrane 
of adjacent articulations, which, in the section of the tarsus, from 
Gray (Fig. 230), it will be seen, do not all communicate. 

Several operations for the excision of single tarsal bones, and 
also of two or more bones at one operation, are given in illustra- 
tion of the methods that have been pursued. 

Reseetlon of tlie Os Calels. — The os calcis articulates above 
with the astragalus by two articular surfaces having an inter- 
osseous ligament ; it articulates in front with the cuboid, to which it 
is firmly bound by four ligaments, two plantars, which are very 
strong, a dorsal, and interosseous. 

Resection op Portions of the Os Calcis. — ^Portions of the oa 
calcis have frequently been excised; Moreau removed the inner 
portion of the bone, preserving the attachments of the muscles. 
Chassaignac makes an incision with a large inferior curve on the 
internal or external aspect of the bone, dissects off the soft parts, 
and perforates the bone with the drill at the proper points 'through 
these holes the chain saw is passed and excision effected (Fig. 231). 
' Resection op the Entire Os Calcis. — The following are some 
of the methods which have been adopted : — 

Anterior Flap, — Guthrie directed as follows : — ^Make a semilunar 
udaion down to the bone from the posterior angle of the inner 
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malleotiis, the convexity of the flap being forwards. Thia &ap 
being turned back, the tendo-acliLllis is brought into view, and ia 
to be separated from its attaclunent or cut across abore it. Ths 
point of junction between the os caloia and astragalus having been 
ascertained, the ligamentous 
fibres are to be cut through, 
and the joint between those 
opened, then the knife is to be 
carried from behind forwards 
in order to divide the inter- 
osseous ligament between 
tbem. Some Ugamentons fibres 
passing between the os c^cis 
and cuboid bones are then to 
be cut through, when the oa 
calois may bo dissected out - 
without difficulty. The pos- 
terior tibia! artery and nerve 
will be divided." 

External Lateral Flap. — ■ 
Guerin givea the following 
method, which he declares to 
be long and difficult : — The in- 

with the internal border of the tendo-achillis at the point where 
it is inserted into the caleaneum, and passes horizontally below the 
external malleolus to a point half an inch in front of the calcaneo- 
cuboid articulation ; &om this point the incision passes at right ' 
angles over the external part of the foot and upwards of an ■ 
incn across the sole: thia flap is detached, the ten do-achillis divided, J 
the calcaneo-caboid articulation opened, the ligaments divided, and n 
the bone, separated from the sofl parts, removed. 

Sq/iart Mdemal Laleral Flap. — Morrogh, of N. J., operated aa 
follows : — A vertical incision over the posterior extremity of the 
oa cakis, extending from the superior to the inferior surface, then 
continued along the inferior surface of the bone to its articulalioo 
with the cuboid, taking care to keep outoide of the plantar artery; 
the incision was then carried up? ords to a short distance abovB I 
the inferior surface of the bone, without wounding the peroneal I 
tendons j this incision described a square fiap on the outride of tha \ 
foot, which was dissected up, and the tendo-acbillis separated close 
to its attachmenL A strong narrow scalpel was then introduced 
underneath the peroneal tendons and made to separate Uie cal- 
caneocuboid articulation without serving the tendons or the 
artery beneath ; the knife was then introduced between the upper 
surface of the bone and the astragalus, and made b) cut the inter- 
osseous ligament, and gradually separate the articular surfaces; 
the calcaneum was then rotated so as to bring its upper Budsce 
«rds till the interna] made ita appearance, when the ««& . 
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structures were carefully Acpar&ted, principally by the handle of 
the scalpel, thus completing the operation. 

Plantar Flap. — Erichsen gives the following method: — The 
patient lying on his face, a horse-shoe incision is carried from a 
little in front of the calcaneo-cuboid articulation around the heel, 
along the sides of the foot, to a corresponding point on the oppo- 
site side. The elliptic flap thus formed is dissected up, the knife 
being carried close to the bone, and the whole under surface of the 
08 calcis thus exposed. A perpendicular incision about two inches 
in length is then made behind the heel through the tendo-achillis 
in the mid line and into the horizontal one. The tendon is then 
detached from its insertion, and the two lateral flaps dissected up, 
the knife being kept close to the bones from whicn the soft parts 
are well cleared. The blade is then carried over the upper and 
posterior part of the os calcis, the articulation opened, the inter- 
osseous ligaments divided, and then by a few touches with the 
point, the bone is detached from its connexions with the cuboid. 

Resection of ilie Astrasralns.— The astragalus is very firmly 
articulated above with the tibia and two malleoli, below with the 
OS calcis, and anteriorly with the scaphoid. It has the following 
ligaments : — 1. The external calcaneo-astragaloid, uniting the e:icter- 
nal surfaces of the two bones ; 2. The posterior calcaneo-astraga- 
l()i(L uniting the under surface of this bone to the calcaneum ; 
3. The superior and inferior astragalo-scaphoid, which support the 
articulation of these two bones. 

Operation. — Guthrie thus describes Statham's operation : — " An 
incision, four and a half inches long, is to be commenced within 
the anterior edge, of the fibula, and carried down in a straight line 
beyond the anterior end of tne metatarsal bone of the little toe ; 
a second incision, about an inch in length, should then be made 
from the centre of the wound downwards towards the sole of the 
foot, for the purpose of giving room. The integuments are then 
to be raised from the bone, from the upper edge of the first incision, 
carrying with them the extensor tendons towards the inside of the 
foot, to give more room for ulterior proceedings, without injuring 
them. The under joint of a pair of short, strong scissors, such as 
are supplied in the capital cases of instruments, ought then to be 
pushed under the neck of the astragalus, at the hollow, where it 
IS attached by a strong interosseous hgament to the os calcis. The 
\ipper blade being then closed upon the bono, it may be divided, 
but not without considerable force. The articulating end of the 
astragalus with the os naviculare can then be easily removed by a 
strong pair of forceps, its ligamentous attachments being drst 
divided by the knife. In order to extract the remaining portion 
of the bone, th(j under blade of the "Strong scissors must be again 
Dushed under it from before backwards, and made to cut it in two* 
^e outer part being now Hoparated from the internal end of the 
inla, care being taKen not to m^uro the perpendicular ligament 
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going from that bone to the oa caltiis, liiia piece Bhou]d be foreiblf 
remoTed by strong forcep* — an operation which could not be 
688117 borne unless chlorofbrm were used. The remaining piece 
or pieces must follow, when an examination ehould be made by 
the finger to ascertain that none remain." 

Quthrie also gives the following method, which resembles the fiap 
operation on the wrist in which the tendons are (Fig. 232) divided: — 
"The astragalus may be removed by a flap operation dividing the 
extensor tendons of the toea, commencing on the outside of tlie 
fibula, and being carried round in front, but not so far as to injnre 
the tibialis anticua tendon, nor the anterior tibial artery and nerve; 
or, when the incision reaches the edge of the outer extensor, the 
whole of them are to be separated from the parts beneath, and 
drawn inwards, when the operation of removing the bone is to be 
completed, as in the former instance. But many surgeons believe 
that when tendons are forcibly drawn aside, after being separated 
from their attachments, they are opt to slough, and that their division 
would, in most cases, be less injurious. In neither operation need 
tendon, artery, Tein, or nerve of any importance be divided." 



of Ky., Brigade Surgeon U.S.A., resulted in a useful li 

"An incision was made on the outer margin of the tendo-achil- i 
lis, commencing about an inch above the external malleolus, and j 
extending downwards to the lower and outer part of the heel, to ■ 
a point half an inch above the plantar border of the ibot. From 
the termination of this incision another was made to extend along 
the outer aspect of the foot to within an inch of the posterior 
extremity of the fifth metatarsal bone. From the upper part of 
the first indsion another was made directly across the lower part 
of the leg, terminating a httle within the inner margin of the 
tendo-achillis, at ita upper part; the two flaps thus formed were 
reflected, the outer from the external aspect of the os ealcis, the 
inner fi-om its internal surface, carefully protecting the posterior 
tibial artery and nerve as well aa the adjoining tendons. The 
tendo-achilhs was then divided, one fourth of an inch fh>m its I 
insertion, the external lateral Ugamenta cut asunder, and the joint j 
between the astragalus and oa ealcis entered from behind. The oa 
calois was so completely disorgimized, aa to admit of but Uttle 
leverage towarus ita separation Irom the astragalus and cuboid. 
The operation was thns far both tedious and diffiiwll, it being with 
much difficulty that the interosseous ligament aud the calcaneo- 
cuboid connexions were broken up. The greater port of the oa 
ealcis was removed in fragments; upon its completion, difficult and 
tedious as it was, it was found that the cuboid was involved. The 
incision upon the outer surface of the foot was extended np a little 

I^^^OTO the connexion of the fifth metatarsal bone with the cuboid. 

HHWens of the cuboid which wBte 4\%Qv%wi\'ut4-wft^t» ■w.ii>sw=* 
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fragment by fragment, and finally the remaining third of it in a 
body. Sponging and a careful examination of the surrounding 
bones, showed the commencement of the disease in the astragalus 
upon the outer and under surface where it joined and lay upon the 
OS calcis. This fortunately was but slight, and was clipped ofi 
with the bone nippers, and the suspicious part dusted with pul 
verized caustic." 

Resection of tl&e Oaleaneam and Cuboid Bones, tl&e Proxi- 
mal Extremity of tlie Flftli Metatareal Bone, and of tlie ai^i- 
enlatinff sarfkee of tbe Astrasalns. — The resection of these bones 
by Walter, of Pittsburgh^ Pa., resulted in a perfectly useful limb 
It was begun by an incision, commencing over the insertion of 
the tendo-achilliB into the os calcis, downwards along the longi- 
tudinal axis of the os calcis to its articulation with the tarsal bones in 
the sole ofthe foot ; from hence cross cuts were carried to each side of 
the foot ; two large lateral flaps were thus formed on the sole of the 
foot^ which were reflected- by dissections, from the sides of the os 
calcis, and held upwards ; tne calcaneum was next separated from its 
articulation with the cuboid, and raised by dissection fi:om the 
astragalus n:om before backwards ; the cuboid being found carious, 
was excised, with the posterior articulation of the fifth metatarsal 
bone; the articulation of the astragalus was also removed. 

Resection of the Oaleaneam and Astraffalns* — ^Wakley per- 
formed the fbllowing operation, and a useful foot resulted (Fig. 
232) : — " The patient being put under chloroform, the diseased foot 
(the left) having been drawn forward, so as to be fi:ee firom the 
table, an incision was made from malleolus to malleolus, directly 
across the heel A second incision was next carried along the 
edge of the sole, from the middle of the first to a point opposite the 
astragalo-scaphoid articulation, and another on the opposite side 
of the foot, from the vertical incision to the situation of the calca- 
neo-cuboid joint. These latter incisions enabled the operator to 
make a flap about two inches in length from the integument of the 

sole. In the next place a circular 

I I / flap of integument was formed be- 

I I / tween the two malleoli posteriorly, 

/ 1 / the lower border of the flap reaching 

J if I I to the insertion of the tendo-achillia. 

/^^wJ\J I This flap being turned upwards the 

/ ^^\ V \ tendon was cut through, and the os 

^^^^^^y;. \ \l calcis, having been disarticulated from 

(^TTLc^^^ — <^^y the astragalus and cuboid bones, was 

eM4S^_J^y~' removed, together with the integu- 

^o, 282. ment of the heel included between 

the two incisions. The lateral liga- 

ments connecting the astragalus with the tibia and fibula were next 

ride<^ and tiie knife was carried into the joint on each side, 
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eitrerae care being observed to avoid wounding tte anterior tibial' 
artery, whicli was in view. The astragalus was then detached from 
the soft parts in front of the joint and from, its articulation with the 
Bcaphoid bone, and the malleoli were remoyed witJi the bone-nip- 
perfl. The only artery requiring ligature was the posterior tibiat" 
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ReaeGtlon ofthc Cabold, Adjacent Articular Snrfkce of tbe 
CKlcanemn, Ponterlor Exlrrmltr of the Fourth aud luafde of 
the Exlremllr of the Fifth nietataraal Bones. — Moreau, sr., 
removed these bones at a single operatiun, and the patient reco- 
vered with a useful limb. An incision had been made to open ao 
abscess between the third and fourth metatarsal bones. He 
extended his incision, according- to Maigaigne, on the inside of 
the foot, irom the posterior third of the finh metatareal bune, to 
above the anterior apophjaia of the calcaneum ; a transverse inci- 
sion was then made, which united the incision into the abscess 
with that just made, thus forming a quadrilateral fiap; this 
being reflected, the bones were removed. 

KeMctiona of the Fibula. — The fibula may be resected in ^h 
whole or in part. . ^M 

Resection of the Lower Extreuitt of the FmirLA.— The lower ^^ 
extremity of tbe Sbula articulates through the malleolus eiternnB ™ 
with the astragalus; the malleolus gives attachment by its extre- 
mity to the external lateral ligaments, three in number. The fibula 
also articulates with the tibia by a convex surface, the joint being 
continuous with that of the anlde. The hgaments of this articu- 
lation are, the interosaeous, which passes between the two bonea, 
and is continuous above, with the interosseous membrane ; the 
anterior inferior ligament, a flat triangular band extending between 
the two bones, anteriorly; the piDsterior inferior hgament occupy- 
ing the same position posteriorly ; and the transverse Ugament 
extending from the external malleolus to the tibia. On the poste- 
rior border of the bone are grooves for the passage of the tendons 
I of the peroneus longus and brevls muscles. 

C^erotiojs.^(Fig. 233.) A straight incision should be made over 
the bono the entire length of the diseased part; the soil parts 
are separated, the chain saw passed, and bone divided; the frag- 
ment is then seized with the forceps, and the disarticulation 
effected with tbe point of the knife. ^ 

Ifodifieaiions, — Moreau added a transverse incision. ^H 

BEBEctioN OF THE SoAFT OP THE FiBui.A.— The shalt of the fibula- ^H 
gives attachment to muscles by all its surfaces, and by its iatenuHi^H 
border to the interosseous membrane. ^H 

Operation. — The bone is exposed by a strught inciEton, the cbaia ^H 

saw passed, and the shaft divided at proper points above and beloi^^H 

the diseased part, and the exscction readily completed. ^^H 

■ RKEormH OP the Upper EiTnEHiTT of thi Fibui^. — The up* ^^H 

^H^apnmity of the fibula articulates with. \.\ie e.^^.'^t^t:^ -^ssN. ^ ^^H 
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bead of the tibia ; this articulation coinmunicat«B with the knee- 
joint; its ligameDta are the anterior superior ligament, two or 
three flat twnd^ vrhich pass obliquely i^ards from the head of 




the fibnla to the fiuter taberodtj of tba tibia, and the poBterioF 
tmperior ligament, a single thick and broad band which passes &om 
the back part of the head of the fibula to the back part of the 
outer tuberoBity of the tibia. 

Operation. — The eisection of the upper eitremity is effected by 
the straight incision^ the bone is divided with the chain saw, the 
diaeaaed part is raiBed with the forceps, and the dissection is 
effected witi the point of the knife. 

Malgaigne states that he removed the upper third of the fibula, 
disarticulating it at its upper joint, which offers but Uttio difficulty; 
but it requires great care not Ut wound the anterior tibial artmy 
which passes around ita neck. 

Resection' of the Entire Fibttla. — An incision shoulif be made 
parallel with the bone its entire length, the soft parts are separated, 
and the bone divided in the centre wiUi the chmn saw ; eaoh frag- 
ment is now separately disarticulated. 

Beaectlona of the Tibia. — The tibia, the principal bone of the 
le^ has also been removed in its entire extent, as sW partially : — 

Eesbctionb of the Lower ExiBsuiTr or thb Tibi*. — The lower 
extremity of the tibia forms the upper and internal part of the 
ankle joint ; it is closely invested with tendons, and upon its pos- 
Mro-intemal border the posterior tibial artery and nerve pass to 
the foot. 

Operation. — A straight or crucial incision may be made along 
the posterior border of the bone, extending below the point of the 
BiaUeolus; the bone is then divided at the proper point, and exaetv 
tioa ejected by carefully dislodging the tendons from theii 
troovea. 
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BKaBCTios OF IHB Shait OF THE TiHU. — The anterior and inner 
part of the tibia being subcutaaeoua, exsectioc of portions of ita 
shall IB a comparativelj aipiple operation; on the posterior part it 
gives Bttachmeot to^ mnsclea, and along its external border is 
attached the interosaeous ligament connecting it to the fibula. 

Operation. — A long curved inuision ia made in the length of the 
bone, having ita convexity backwards ; this flap la diaaected up and 
turned outwards, the bone divided at the proper points, and the 
fragment raised with forceps. As excision of the shaft of the tibia 
ia generally undertaken for necrosie, the gouge ia found useful in 
separating dead boue, and the mallet may be used Ireely; it is also 
frequently desirable to use the trephine. 

The shall of the tibia has a strong tendency to reproduction if 
the perioateum is left undisturbed, and tt ia, therefore, eseeedingly 
important, when the entire shaft is removed, to separate tliia mem- 
braile carefully from its connexions with the bone, and allow it to 
remain in the wound. 

Bebection op the Upper Extremity or teie Tibia. — The upper 
eitremity of the tibia is broad, and presenta upon ita upper sur- 
face two cup-shaped cavities for articulaUoa with the condyles of 
the femur ; the ligaments which are attached to it are, anUriorly, 
the ligamentum patelhe, inttraaUy, the internal lateral^ poatavniy, 
the [josterior ligament, or the Ugametitumpostiounj Winslowii, and 
'vjUKitij the anterior and posterior crucial hgamenta. 

Operalioit. — Velpeau remarks ( Op. Surg.) : — " The operative pro- 
" I these cases ia entirely subordinated to the degree, actual 
~ , and form of the disease; so that we have sometimes 
for the crucial incision, or the elliptical or simple incision, 
and also for every variety of saws and ostJKitomes." 

Cbttssaignac recommends a curved inciaion, ita convexity down- 
warda, division of the bone with & chain saw, below the limit of 
the disease, disarticulation of the upper portion, luxated by the 
forceps. 

Velpeau gives the following method of Manee : — " Make an inci- 
sion more than semicircular at the anterior part of the integu- 
ments, below the ligamentum patelhe; wa raise them up, divide 
the hgwnent, and then the crucial ligaments, after which we 
detach the tissues adherent to the posterior part of the tibia 
and fibula, by directing the cuttin'g edge of the instrument 
downwards and forwards, to avoid llie popiileal artery and 
nerves. Then divide the perioateum circularly, and having drawn 
aside the tissues from the bones, by means of a linen bandage or 
band, coinplet« the exsection." 

BeMCIIons or Uie I.ower lUttremlUe* ofthe Tlkla Knd Vt- 
bnla. — The maUcoU or the extremities ol'both bones, alone, or with 
portions of lie astragalus, may require 
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Malleolus. — Guerin made a atrsight il 
the poelerior border of tlie m!>\Veo\as, a.'a&yn.^^&'xv- 
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knglsB bj another, extending to the tibialis anticua; the flapii 
raisedj and, if the external malleoluB, the bona U divided with for- 
ceps, if the internal, the chain saw is employed. 

Velpeau oporat«d for removal of canea gf the internal malle- 
olua. bj making a eemilunar Sap, having its free border Bnt«- 

Resection of the Ahkli-Joikt. — The following methode have 
been pursued. 

Lateral Straight Inettion* — Moreau first operated bj this method. 
Roux adopted it, and the following are the details {Bernard and 
Muette) :— (Fig. 234.) 1st. M^ke on the outer side of the fibula a 
longitudinsj incisioa three inches in length, commencing over the 
external malleoluB, and carry it down to the bone. From the lower 
part of this incision, make a tranaTerso section of the skin as far 
forwards as the tendon of the perontui ttrtiiu. Dissect up the 
triangular flap thus formed, and opening the sheath of the j)eroneui 
icm^uj) and hrevw, push them aside, and avoiding the vessels and 
nervea, denude the fibula of the soil parts, insinuate a chain saw 
between the tibia and fibula, and saw the bone &Dm within out- 
wards. This being effected, make use of the extremity of the 
fibula as a lever while it is beio^ disarticulated. 2d. To exsect the 
tibia, make a longitudinal incision from three to four inches in 
length, along the inner margin of the bone, commencing over the . 
internal malleolus, and carry it down to the bone. From the lower 
part of this incision, make a transverse section of the skin as far 
forwards as the tendon of the tibialu antictu. Dissect up the flap. 
and isolate the bone fi'om the extensor tendons and anterior tibial 
vessels, pass a slip of wood be- 
neath it to protect the soft parts, 
and complete its division with a 
small straight-blade d saw. The 
chain saw can also be used to 
divide the bone without endan- 
gering the tendons. The tibia 
being HBwn through, it is disar- 
ticulated in the same way as th« 
fibula." 

To raise the soft parte from the 
anterior face of the bones, a re- 
tractor is passed, and they are 
then readily thrown forwards. 
(Fig. 234.) 

Anterior Flap. — Guthrie operated thus (Fig. 232) : — Begin the 
incision behind the external malleolus, an inch and a half above its 
lower extremity, and carry it downwards and then forwards aoroBS 
the front of the ankle joint, then under the internal malleolus and 
upwards, close behind this process, to the extent of an inch and a 
'ilf; tbia incisioa should merely divide the skin, and should not, 
I mny account, wound the Babjacenl ^aT\«. R^oe the Sap thuf 
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made, Bn<l, plocins the leg on its inside, detach and turn aside the 
peroneL tendons troui the groove behind the external malleolue. 
Cut through the external lateral ligaments of the ankle-joint, keep- 
ing tiie knife close to the end of tte fibula ; then, wita the large 
bone-sciasora or nippers, cut through the fibula from one-half to 
three quartera of an inch above ita junction with the tibia, and, 
after i&viding the ligamentous fibres connecting the two bones, 
remove the malleolus externuH. Tiu'n the leg on to its outer side, 
and cut through the internal lateral Ugament close to the tibia, to 
avoid 'grounding the posterior tibial artery ; this will allow the foot 
to be dislocated outvrards, and the lower end of the tibia to be 
brought well out through the wound. An assistant keeping the 
foot and tendons out of the way, tlie lower end of the tibia ia to be 
removed by a fine saw to the same extent as the fibula, or as high 
as the injury or disease requires. The articulating surface, or 
injured part of the astragalus, is then to be remoTed. • 

BeBeeHon ortbe Knee- Joint.— The knee is a hinge-joint hav- 
ing free motion in but two directions; it is flupported principally 
by the lateral, the internal, and the posterior hgamenta, and in 
front by the patella, and its ligamentous attachmenta; it has also 
a capsular Ugament ; the articular face of the tibia has a semilunar 
fibro-csrtilage which deepens the articular surface for the condyle! 
of the femur. 

OperaUon. — Resection of the knee- 
joint has been performed by several 
different methods. 

Stmihaiar AnUrior Flap. — Wood, 
of New York, operates as follows ; — 
The leg being fiexed on the thigh, or 
straight, a curved incision is made 
commencing at the insertion of the 
internal lateral Ugament into the 
inner condyle of the femur, and pass- 
ing just below the lower extremity 
of the patella terminates at the same 
point on the externa! aspect of the 
joint; this fiap Is reflected upwards 
(Fig, 235), the patella removed, and 
the hgaments divided: a fold of cloth 
is then passed through the joint, and 
drawn firmly under the extremity 
of the bone to be sawn, thus com- 
pletely isolating the soil parts be- 
hind; the saw ia then applied, first 
to the extremity of the femur, and ther 

the tibia (Fig. 236). It is very important that the lateral inciaiont 
I made lower than Uie insertion of the lateral II9 
to ftvoid division of the aclicuiar M\jene», j 
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the wound cleansed, and the l>onee wired together. The y 
selected ahould he l£e auDealed i 
wire, and It ahould be ioscrted at tl 
points oorresponding to the insertion (] 
the ktertd ligaments. 

HodifieatiQitt. — Maokanne, of Edi 
burgh, made the flap extend downwAC__ 
nearly to the tuberosity of tlie tibift; 
Buchanau, of Glaegotv, made the inci- 
sion above the pal«lla; Jones, of Jerwy. 
drew the ligameutum patuUie aside, and 
preserved it, the patella, and the tendoi| 
of the quadricepa extcnsorj unii^iured. j 

SinffU Transverse Indiwii.— 
of Glasgow, operated as follows :- 
' knife was drawn across the front of tl 
' joint from a little below the inner con- 
dyle of the femur to tlio same point on 
the outside of the joint; the inciBion 
passed over the middle of the patellfti 
this bone was removed. 

Modification. — B^gin made the t 
verse incision first, entered the artJOul 
tion, a»d made the lateral incisions Uj 
wards or downwards according t 
particular bone involved in the diaeasa 

Singh External Lateral InHaian. — 
Chassaignac directs a longitudinal ii 
Rnjiecl. ot ttie articulation, t 
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neck of the fibula by the chain saw, and resection of its upper 
extremity ; then removal by the same method of the lower extre- 
mity of &e femur, and of the head of the tibia. 

ElUptkai Flap. — f^ig. 238.) Syme operated as follows :— Firafi 
Flex the leg at a right angle with the IJiigh; make a curved inci- 
sion above the patella with 
its convexity upwards from e 

one lateral hgament to the //'''" 'lllA^^^J 

other, and carry it directly ^^iw'^^'^/^/lpt 

be made below the patella, „ ^^^^^SsBSe* « 

with iU convejcity down- I Mf^' ^^^m 

shouldjoin the angles of the ^^^^^SrJ I 

first. An elliptical fl^ X^^'C^r^''^ I 

is thus formed, which re- \ ""^^^^ / 

moves the patella. The late- ' ~~ — ' 

ral »nd posterior hgaments "' *^ 

are then to be divided, and 

oarefcUy avoiding the popUteal vessels, separate the femur and 

tiMi &om the Hoft parts which Borround them. Draw aside the 

soft parts with a split retractor, e, place a shp of wood or metal 

beneath the ends of the bones, 6, c, and remove Iheia with the 

saw, d. — Bernard & Hvxtte. 

Obligut Tranavirse Jneisian. — Heyfelder proposed an incision, 
passing obliquely across the knee from the external to the internu 
side, commencing above and crossing the lower margin of the 
patella, the leg being in a flexed position; if the bone is large hs 
joined this incision on either side with a vertical cut, making the 
following t.^ : two flaps, an upper and lower, were thus r^aed, ex- 
posing the joint. 

Cruaal Inciiion. — Park made a crucial incision, the vertical 
cut extending fhim two inches above the patella to two inobos 
below the transverse branch, being above the patella, and extend- 
■ ing half the circumference of the limb ; the tendons of the extensor 
mpBcles of the leg were then divided, tlie four flaps dissected and 
turned bftck^ the patella removed, the lateral hgaments incised, 
the articulation opened ; a knife was now passed through the joint^ 
and the operator carefully separated the soft parts from the poste- 
lior surface of the bone; the bone was then sawn to the proper 

Qvadrilateral Flap. — Moreau operated upon the knee a» upon 
the elbow-joint^ by making two lateral incisions a little in front of 
the borders of the ham ; a third incision passes transversely from 
one lateral incision to the other below the patella; this quadrila- 
teral flap is raised, the patella removed, if diseased, the soil partt 
ejd from the posterior surface of the femur, aud the bona 
if the head of the tibia requiiea exdavm, ■iift\o.'u«'^' i 
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sions are prolonged, and a lower flap raided, which allows ita 
section. 

Remarks, — Section of the bones is to be made with reference to 
a true anchylosis at the knee ; to render the limb most useful it is 
generally considered advisable to unite the bones at a sUght angle 
anteriorly : the section of the bones should therefore be nearly in 
the lines, A, h, and t, / (Fig. 237). 

Billroui suggests sawing the bones very obliquely when one 
portion of the shaft is diseased. Section of the femur and tibia 
may be made, a, 6, and a' h* (Fig. 237), when the anterior part of 
the lower portion of the femur is diseased, or c, d, and c', d'^ when 
the upper anterior part of the tibia is affected. 

The propriety or necessity of removing the patella is a debatable 
question ; the weight of authority is in favor of its removal ; if dis- 
eased it is of course excised. 

EocsecUorj, of Knee-joint for Anchyhsia, — Buck, of New York, 
removed a triangular piece &om a knee-joint anchylosed at right 
angles as follows : — " Preparatory to the operation, the tendons of 
the biceps, semi-tendinosus, semi-membranosus, and gracilis mus- 
cles had been divided five days before, in the usual manner, by two 
subcutaneous incisions, in doing which the peroneal nerve was 
unintentionally cut across, and was followed by numbness and pain 
extending to the foot ; the punctures, however, had healed, and no 
inflammation remained in the ham. The tourniquet having been 
applied to the upper part of the thigh, an incision was made from 
the outer to the inner condyle^ across tne middle of the patella, and 
a second incision from the middle of this, perpendicularly down- 
wards, to the tuberosity of the tibia. The included angles of inte- 
gument were dissected down to a finger's breadth below and 
parallel with the margin of the articular surface of the tibia. The 
ligamentum patellae and the fibro-ligamentous tissues on either side 
were cut through on the same level to the extent of nearly two- 
thirds of the circumference of the bone. With the amputating 
saw a section of the tibia was made at three-fourths of an inch 
below the joint anteriorly, • and directed with a sU^ht obliquity 
upwards, so as to terminate at the margin of the articular surface 
posteriorly. Two-thirds of this section was accomplished with 
the amputating saw. The second section was then commenced 
through the upper part of the patella, parallel with the first, and 
on a plane forming an angle with it, less than a right angle, and 
continued to about the same extent as in the first section with the 
same saw. The remainder of the section through the tibia, as 
well as through the condyles, was completed wiui a metacarpal 
saw and chisels. The included wedge-shaped portion of bone 
being removed, it was found the section had not been carried far 
enough backwards, the posterior portion of the condyles still 
emaming consoHdated with the tibia. To conclude this a new 
vtion was undertaken, commencing upon the cut surface of the 
tiur, tbree-fourthB of an inch ant/enot to the angle at which the 
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Boctjone already made met, and directed backwards and upwards 
on a plane more oblique in reference to the axis of the femur. 
This new BeclJoa being removed, the remaining points of connex- 
ion were ruptured by oautiouBly flexing tie leg on the thigh, 
niter which tbe irregular prominences were pared awaj with flie 
bone forceps. An attempt was now mode to extend the leg upon 
the thigh, when it was found that the bony surl'aceB could only be 
brought to within a finger's breadth of each, other anteriorly. The 
Bott parts in the bam being rendered tense and opposing great 
resistance to the extension, the attachments of the ligaments were 
dissected up posteriorly from the tibia while the leg was held in K 
stat« of extreme fiexion, and, in addition to this, a further section 
of five-eighths of an inch thick was removed, from the anterior 
two-thirds of the femur." 

Beaecllon of the Patella,— The patella, though in immediate 
relation with the knee-joint, hus been excised with good results. 

Operation. — A crucial incision ia made, the transverse branch 
being over the base of the bone, or a second transverse incision 
may be made near the apex ; the flaps arc dissected oS, and the 
bone or its fragments cautiously removed; the tendinous expan- 
sion surrounding the bone should be separated, and not divided, as 
far as possible. 

BeMtctiona oribe Femni-,— The femur, hke the humerus, baa 
been excised in part, but never in its totality. 

Rbskotioji o? thk Lower Extremity of tub Fkm0h. — Exciaon 
of the lower extremity of the femur, or any part of it, could be 

Eractised by some form of incision already given for excision of the 
nee-joint. GhasBaignac recommonds a long straight or slightly 
curved incision on the external aspect of the knee, isobtion of the 
femur a little above the condyles, and aectidti of the bone by the 
chtun saw; the fragment is then made to protrude at the wound, 
and is seized with forceps and disarticulated. 

Rkbection of the Sh^^vt of the Feuttr. — Large fragments of the 
femur have been removed, and useful limbs have resulted by the 
reproduction of new bone. The body of the bone gives attach- 
ment to muscles throughout nearly its entire extent, and to reach 
it without injury to the sofl parts, the muscular septa must be 
followed. 

pperaUoTi. — Velpeau (op. dt.) remarks : — There are two mode< 
of reaching these necroses in the thigh bone; one by election, 
represented by the antero-extem al region of the limb, and the 
otner that of necessity, indicated by the seat of the disease. How- 
ever few openings, therefore, or however little attenuation of the 
laminffi there may be on the convex portion of the femur, it tB 
there nevertheless that we must endeavor to lay it bare to attack 
"-^disease. The curved incision and the semilunar flag wp"' " 
t great advantage; raised up from '«\\,W\i\.\K«KcSift,«KA. 
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behind forwards, they would allow of laying bare the bone to a 
great extent. Barton removed a triangular portion of the shaft, e, 
9i f (^g* 237). to straighten a limb anchylosed at the knee ; he 
advised that tnere should not be a complete section of the bone at 
its posterior part, g ; he also divided the shaft above the lesser 
trochanter for anchylosis at the hip-joint. 

Rogers excised a small portion of the shaft to relieve anchylosis 
at the hip, by the following operation : — " An incision was made 
six inches in length in the course of the os femoris, beginning 
about an inch above the trochanter major. This was met about 
its middle by another from front, three inches in length. The 
flaps were turned off, and the soft parts easily detached from the 
bone, so that in a short time, and with much less difficulty than I 
had anticipated, my fingers were passed around the bone immedi- 
ately above the trochanter minor. The division of the bone was 
attempted by the chain saw, but the instrument breaking, the 
section was completed with a saw recommended by Dr. Barton. 
Another section was made, and a wedge-shaped portion removed, 
the thickness of which at the outer part was about half an inch, 
and the less trochanter three-quarters of an inch." 

Reseotion of the Troohanter Major. — The great trochanter 
gives attachment to the gluteus medius and minimus, and by its 
fossa to the external rotators. 

Operation. — Velpeau directs the patient to be placed on the 
sound side, with tne thigh in a state of semi-flexion during the 
incisions upon the skin — to be placed in complete flexion, with 
adduction and rotation inwards, at the moment of performing 
excision of bone. He operated with a T incision, the stem directed 
transversely, extending from the anterior border of the trochanter 
to two inches behind it towards the tuberosity of the ischium ; 
the two flaps thus formed were reversed above and below ; the 
wound being held apart, the bone was removed, lamina by lamina, 
with the concave rowel saw. He adds : — If the integuments are 
not degenerated to great depth, nor strongly adherent to the 
femur, a semilunar flap, having its base behind the great trochanter 
and its convex border in front, is preferable to any other kind of 
incision. Laying bare the whole bone on its external face and 
anterior border, it enables us to detach from it afterwards its pos- 
terior border and apex, without the necessity of changing the 
primitive form of the wound. The bone may be exsected by 
means of the hand saw- or crested saw, directed from before back- 
wards, from without inwards, and slightly from below upwards. 

Fergusson directs : — " To effect the removal of disease in this 
process, a free crucial incision should be made through the skin 
and tendon of the gluteus maximus, and when the surface is suffi- 
ciently exposed, the gouge should be used to scoop the affected 
\rt8 awajr. I should myself place most reliance on this instru- 
pt; but, if the disease prove extensive, should be inclined to 
ide the attachments of the glutei to tYie \x^^«v wvd fore part of 
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the prDceas, and then efFoct the removal of the entire trochani 
hy the united aid of a saw and forceps. A Bmall Key's saw woi 
be more manageable here than any other." 

Rbseotion of thk Uppeb Extbewtt 07 TtiE FiMiTR. — The uppaf ] 
estremity of the femurlieH deeply enveloped with thick and power- 
fill muscles, to many of which it giveit attachment; the articiiUr 
head is maintained la its position by the capsular ligament, and 
the ligamcntum teres. Anteriorly the femoral veeeelB and nervaa 
prevent approach to the articulation, and posturiorl^ the BciatJO 
nerve, lying between the great trochanter and inchiiim, is to iDe 
carefully guarded from injury : the ^rest trochanter, which ia oom- 
paratively superficial, marks the pomt at which the upper extre- 
mity of the femur and its articnla.r head may safely be exposed for 
resection. The following methods have been practiced in the exd- 
Bion of this bone : — 

Carved Incision. — (Fig. 239.) Chaasugnac directs a carved im^' 
uon, a, e, to be made, having 
its CDDcatity forwards, and 
embracing , the posterior 
part of the great trochan- 
ter ; the bone, 6, is next 
isolated at the point' of sec- 
tion, the chain saw, g, 
passed with the needle, d, 
held in the right hand, /,- 
the index finger of the left 
hand, e, is passed under the 
external side of the bone 
to liberate the point ; the 
bone being sawn, the cut 
extremity, a (Fig. 240), is 
seized with forceps, or the 
tire-fond, h, and disarticula- 
tion is readily effected 
with the point of the knife, 
C. 

Straight Ina'tion. — Seve- 
ral operatora have recom- 
mended a straight incision, 
commencing about two 
inoheB above the great trochanter, and extending three inohes 
below it; the tendons are divided; the capsule of the joint 
exposed and opened, and the head of the bone dislocated bypres*- 
ing the knee inwards; the bone lb thus exposed and sawn at the 
proper point. 

Semiliatar Flap. — (Fig. 241.) SJdillot recommended a semilunar 
, b, c, having its convexity upwards, and surroundlne 
trochanter, d, except on its lower part; this daq U duifiiw 
iwards, the attachm^nl of muecW ae'<«\«&, 'Ocje cAijis^ac 
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rnent luid freely open, the limb is then adductod and rotstBI 
inwards, causing luxation of the hesd of the bone ; a flat piece 




the coaTExity of the Asp 
downwards. 

Curvilinear Incuion. — Vel- 
peau operated as follows (Ber- 
nard and HuMii : — M^e • 
currilinoar incision, extending 
from the anterior epinoua pro- 
cess of the ilium to the tu- 
berosity of the ischium, which 
will form a largo flap wiUi ibi 
convexity downwards. Raise 
up the flap, divide the poste- 
rior half of the articular cap- 
suie, addunt and flex the thi^ 
cut the round ligament, oam 
the knife between the head a 
the femur and the acetabnlaD 
Mid divide the remainder of the capsular ligament. The head o 
L titte femur is then forced out and sawn off. 

^B ■ Oval Inatioti. — Textor made an oral incision {."^nuth'i CAr?[i*»)eJ 
^^^^^j^So makes a cut beginning two inches above the great trocbe^^^ 
^^H^^UTieiS it obliquely biLCkward» and outwards, and end 
^^^^■B& before the little trocUsLUtoT. lo V\i\n ^oU. >^t CoUowi 
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second, whiclu be^nning oq tlia front of the thigh oppoate the I 
point where the former ended, is carried obliquely outwajds and 
upwards, and meete with it at a rather acute angle above the great 
trochanter. This Becond cut at first divides only the skin, but 
aflerwarde is continued down to the neck of the thigh bone. The 
soft parts are then separated irom tiie great trochanter, the capsu- J 
]aT hgament cut into with a strong scalpel from within outward%J 
following always the edge of the hip-sooket^ over half its extea^l 
down to the head of the thigh bone ; the knee being then beqi^ 
inwards, the round ligament ia divided with the scalpel, the heaa 
of the bone dislocated, fixed with the hand, and a knife carried 
round the port where the bone is to be divided, so that the track 
of the saw may be made easy, and then the bone cut through with 
the osteotome, or with a small bone or knife saw." 

Triatigidar Flap. — Jaeger made a fiap as follows (South't Che~ 
.Via) ; — " A longitudinal cut beginning fi-om two to two and a half 
inches above the great trochanter, and descending three inches 
below it, BO as to make in the whole a cut from four and a half to 
five and a half inchea long, ftora the upper end of which a second 
cut of four inches ia carried backwards and downwards ; this 
triangular Sap is raised." 

A Curved 3Va?istFenB and Straight Vertkal /weirion, — Fer- 
gnasoa gives the following method: — "The body being placed a 
Uttle to one aide so as to elevate t^he hip, an incision with a sCroDg 
bistoury should be carried in a semilunar course about two or 
three inches above the trochanter, its ends being so limited as not 
to interfere with the crura! nerve in front, or the gluteal artery 
behind ; from the centre of the concavity thus formed, a straight 
line of incision should be carried downwards over the trochanter, 
the two being each of a length proportioned to the bulk and depth 
of the parts. The knife ^ouid be carried deep, and one flap 
should be turned forwards and another backwards, so as lo exposo- 
the upper part of the trochanter, neck of the bone, and capsular 
ligament — the three glutei, more especially the medius and mini- 
mus, being freely cut for the purpose. The capsule should next be 
opened on it£ upper aspect, when by twisting' the thigh across its 
fellow, and rotating it outwards at the same tune, the head of the 
bone will start from its socket: if the round ligament remains 
entire, which it probably will unless considerable force ia used, it 
can be touched with a knife, and the articular surface of the femur 
Tvill now be thoroughly exposed." 

The T /nctsim,— Smith made the T incision which Srichsen 
approves, and cautions against making the transverse too far for- 
ward* lest the anterior crural nerve be wounded; nor too far back- ■\ 
wards, lest a gluteal artery be iiyured. 
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ResMstlon of tbe Coccyx. — ^Excision of the coccyx is occa- 
sionally required for necrosis or caries. It is composed of four 
small bones, the first, or upper, being the largest and separate, the 
lower united; it articulates above with the sternum, and gives 
attachment to the following muscles : at its apex to the sphincter 
ani, anteriorly to the levator ani, and posteriorly to the gluteus 
maximus. 

Operation, — The patient is placed on the side, the thighs flexed, 
and the hips close to the edge of the bed ; or the patient may be 
placed as for the operation for fistula in ano ; the buttocks being 
separated, an incision is made in the median line^ extending from 
the extremity of the coccyx upwards to the requisite extent ; the 
bone is denuded. of soft parts, and the diseased bone removed 
either with the gouge, or the burr drill of Isaacs (page 172), or 
the bone may be divided with the Hey*s saw and removed with 
the proper forceps. 

Modificaiion$, — Onsenort first introduced the fore-finger of the 
left hand into the rectum, then made an incisicMi' from the base 
to the apex of the bone, in the median Une, a transverse incision 
at its lower extremity enabled him to detach the soft parts on the 
inner side, and to disarticulate the bone. 

Resection of the Sacrnin. — Blackman exsected about one inch 
and three quarters of the upper and posterior walls of the 
sacrum by making a single large flap ; the spinous process of the 
upper bone was removed with forceps and Hey's saw ; a trephine 
was then applied, and an opening made, through which bone nip- 
pers were introduced, and the bone removed. 

Resections of tbe Iliac Rones. — The crest of the ilium may be 
exsected to a limited extent by an incision along its border, and 
the separation of the soft parts externally and internally, with the 
common saw, or some form described, section of the bone may be 
made to the required extent. If the part is deeply situated, the 
method recommended by Chassaignac may be followed. This con- 
sists in exposing the bone externally and internally, and then 
perforating it with a drill (page 172), or what would answer a good 
purpose, the small trephine of Pope (page 172). 

The tuberosity of the ischium and the pubes have been excised ; 
Chassaignac remarks that in these resections the method of per- 
foration with the drill is preferred to other modes. 

Resections of tbe Vertebra. — The spinous processes of the 
''ertebrsd m&y be removed by a single, longitudinal incision. The 
oJsi'on may be freely made at any point of the column ; the bone 
b^ exposed, it is separated wil\i tiicift Vioxi^ ^qi^^k 
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ExciaioD of the arch of the vertebrft is much more dif&eult in 
the lumbar and dorsal than in the cervical region, owing to the 




greatly increased aize of the lamina, and the covering of thick and 
Qoweriul muscles. 

Operation. — Soutli (CheliuB) describea the operation as follows: 
^tbe operation is tedious and tiresome, unless the muselea can he 
wall drawn aside from the spine. A long incieion should he made 
above tlie ridge of the spinous procesaes, the middle of which 
should he opposite the displacement, and fVom them all the mns- 
cles should be well cleared ; divide all the attachments of the muB- 
cles to the articular processes, which gave plenty of room, as the 
one end of each muscular bundle being separated &om it« attach- 
min^ it retracted of itself^ and needed Uttle holding back with 
the finger, Gknerally, the saw or the nippers are sufficient to 
divide the vertebral arch; but, in an operation of this kind, the 
surgeon must be ready to use one instrument or another, accord- 
ing to the circumstances of the cose. In sawing or cutting out 
the arch, it la always best to grasp the spinous process, if it be not 
broken, with a pair of stout tooth forceps; these are to be pre- 
ferred to the elevator for lifting the detadied bone Irom ilfl natural 



Oline advised the use of a small crowned trephine to out through 
the vertebral arch; Tyrrell used Hoy's saw; Goldsmith made « 
Blr^ght incision six inches in length, and at the extremities trans- 
verse incisions four inches long. 
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undertaken with much confidence, as this operation generally ter- 
minates successfully. The chief difficulty met with is the separa- 
tion of the pleura. 

Operation, — Place the patient upon the sound side, and expose 
the bone by an incision aJong the middle of the rib, or the incision 
may be curved downwards; the intercostal muscles are now 
divided, and the intercostal artery disengaged firom its groove in 
the inferior border of the bone ; the pleura is cautiously separated 
with the handle of the scalpel, or some similar instrument, and a 
thin piece of pasteboard or other substance is passed behind, and the 
bone sawn with the articulated or chain saw. Yelpeau recommends 
to make section of the posterior part of the rib first ; to avoid 
wounding the pleura " it is important to scribe carefully each 
border of the bone, and not to incline the point of the bistouir 
towards the intercostal space." In removing the false ribs, Yel- 
peau advises the operator to support the firee extremity while the 
rib is divided posteriorly. 

Modification, — ^McOleUan removed the sixth and seventh ribs for 
an enormous tumor (spina ventosa) by an elliptical incision. 

Chassaignac makes a curved incision having its convexity down- 
wards, exposing the diseased bone, two or three days before resec- 
tion; after having cut the flap he passes two threads firmly 
united, by means of a curved needle along the internal face of the 
rib at the point where the bone is to be divided ; these threads are 
replaced after twelve or twenty-four hours by a drainage tube ; 
these tubes prepare the way for the passage of the chain saw ; on 
the second or third day he saws the bone, and removes the 
fi:agment. 

Resections of t]ie Stemmii. — Resections of this bone are per- 
formed with the gouge, or trephine ; no special rules can be given 
for the operation. Tne incision is either crucial, or a vertical inci- 
sion having transverse branches at both extremities. 

Resection of tl&e Piiblc Bones. — Ohristoforis proposed sub- 
periosteal resection of the pubic bones as a substitute for the Csbsi^ 
rian section, alleging that the periosteum could be successfully 
separated, and that the bone would be reproduced. The first inci- 
sion is across the mons veneris, between the crural arteries, about 
five inches long * the second extends fi:om the upper margin of the 
commissure of tne vulva horizontally one and a half inches, a third 
incision extends from the extremity of the latter to the middle of 
the tuberosity of the ischium ; the periosteum having been sepa- 
rated, the horizontal and vertical branch of the pubes is divided on 
both sides with the chain saw. He also proposes to remove one 
or the other of the rami of this bone by the same method. 
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RESGcriON OF TETE BONES OF TBE FACE. 

Beaectionortbe Bones ortbn Orbll.— Velpeau remarkf that 
the 03 unguis, ascending process of the superior maxilla, and the 
ethmoid bone, haTe often been removed. 

For the removaJ of the eupra-orbitar arch he gives two methods, 
1, by raieing up on the fureheul a eemilunar flap from the eye- 
lid ; 2, by bringing down upon the eyelid a flap of the same form 
from the forehead. The bone could he removed with the bone 
forceps, or a small saw; ho would not proacribe the gouge and 
mallet, in removing angular projections. 

Reaecllan of the Rlalu- Bone. — Fortione of the matar bone 
have been removed, as the proceasea and borders, by crucial and 
T incisions ; the entire bone has been removed with the superior 
maxilla for necrosis. 

SUmtttMoam of (he Superior ISaxllla, — Malgaigne remarks of 
the anatomical relations of this bone : — " In attentively examining 
the face of the skeleton, we see that the superior maxillary hone 
IB attached to the others in but three principal points. First, by 
ita ascending process and articulations with the os unguis and eth- 
moid. Second, by the orbital border of the malar, aa far as the 
■pheoo-maxtUary fissure. Third, by the articulation of the two 
maxillary bones and palate bone with each other. There is a 
fourth point of contact behind with the pterygoid process and 
palate bone, which yields easily by wmple depression of the 
maxillary bone into the interior of the moutli; in attacking these 
different points no large vessel is injured ; the trunk of the inter- 
nal maxillary artery may be easily avoided, or in any case tied 
after the removal of the bone : moreover, in case of unforeseen 
hsemorrhnge during the operation, we have a resource in compres- 
sion of the carotid. As for the nerves, only one important trunk 
need be divided, the superior maxillffl'y ; but it is easy to cut it 
before removing the bone, and so prevent any strain." 

Reseotiom of the Supshioe Maxilla bklovi ire Floor op 
IBS Obbit.— Gu6ria (Fijr. 243) describea {Elan, de Ckir. Op.) the 
following operation : — Make an incision slightly convex backwards 
commenuing at the ala of the nose, and terminating at the cor- 
responding commissure of the lip, following the naso-labial fold or 
fiirrow of the skin; dissect up the two flaps resulting from this 
incision until the nostril is exposed, and the malar proeesa is com- 
pletely denuded; with a small saw held in the righthand, a, the ope- 
rator saws through the malar process from above downwards, and 
a little from within outwards; the soilpalatc having been detached 
from the posterior border of tho palatine bone by a transverse inci- 
"' " " made at the posterior border of tho last great molar, auA ^^ 
tooth having been eKlracled, l.\\ft^wrtVMiw\^ ^Voa-a <ft'^^| 
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' maxillB is divided fhim before baclcwards with Liston's forceps, 
t, one braoctk being ia the mouth, and the other in the n&reB; a 
section of the bone is now made 
from the divided mtdar process to 
the naree by the forceps b; the 
bone is then seized with strong 
forceps, and removed, fracturing 
the pterygoid process. 

^SECTION OF TBB EkTIRB SDPE- 

RiOR Maxilla. — Qenaoul'i meUtod 
waa aa follows {J/iuIjaiyn*, op. ctt): 
— " The operator first makes a 
vertical incision, extending from 
the large angle of the eye to the 
upper Hp, which he dividee on a 
level with the canine tooth ; from 
the middle of thii iDcision, or ra- 
ther almost on b. level with the 
base of the nose, he makes a se- 
cond, which he prolongs to half an 
inch in front of the lobe of the 
ear; and a third, extending from 
Tio. UB. half an inch outside the external 

angle of the orbit to the point 
of termination of tlie second. The result is a quadrilateral fl^,. 
which is reflected back upon the forehead. The Iwne being thus 
Itud bare, begin with a chisel and maUet the section of the external 
orbital arch, near the suture that unites the malar with the external 
orbital procesa of the frontal bone ; then cut the zygomatic pro- 
cess of the malar. Then attack its upper and internal attachment*^ 
apply a targe chisel below the internal angle of the eye, and cut 
through the inferior part of the os unguis and the orbital surface 
of the ethmoid ; the sscendins process is in Uke manner separated 
from the conesponding nasu bone : then detach with a knife aU 
the sofl parts that unite the ala of the nose to the superior maxilla : 
extract the first incisor tooth of the side operated on, and slip a 
chisel between the two bones, not directly from before backwards, 
but by the mouth, working it from side to side : lastly, to separate 
the articulation and adhesions to the pterygoid process, and above 
all to cut the superior masiUary nerve, pass a chisel flatly between 
the soft parts and floor of the orbit from above downwards and 
from before backwards, so as te cut the nerve well back, and at 
the same time to get a good purchase on the bone to depress it 
into the mouth. It only now remains to divide with the curved 
scissors or knife all the soft parte that still hold the bone, and 
especially the attachments of the velum of the palate to the palate 
Iione, so BB to leave the soft portion of this velum extended 
V(ween tie pterygoid procesa and (he outer Bide of the mouth," 
^od^caHont. — velpeau modited ttiw -nK^Qi *a fellows (Fig. 
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244) (Bernanl and HiieUe) : — -" The pationt btiitig sented upon \M 
low chair, with hia head thrown baolfwarda and supported upoaj 
the breaet of an assistant, make an iccisioD with its convexitf ■ 




downwarda, from the commissure of the lipa to the tempora] foasa, 
Disaept this large flap from heloyv upwarda, and turn it back npon 
the forehead. The maxiUary bone being thus exposed, separate 
one after another itfl connexions w^ith the other hones of the face, 
lat, cut through with the cutting forceps the external orbitar pro- 
cess at its junction with the malar bone, the aj-gomatic arch, the 
oa nngois, and the ascending nasal process of the upper jaw ; 2d, 
divide the soft pnits which connect the ala of the nose to the 
maxiUnrj bone, and sepiLrate the two maxiilie in front witli a 
chisel and mallet, or a small saw. Detach the soft parts from the 
floor of the orbit, and with flat cutting forceps, carried from above 
downwards, and from before backwardB on the floor of the orbit 
divide at ence the superior masillary nerve, and the connexion; 
of the bone with the pterygoid process. Conclude the operation 
by cutting through wiUi the bistoury, or curved scissora, the velom 
of the palate, and the remaining aoft parts which still adhere to 
and retain the bone." The chiuii saw may be used to divide the 
processes, or the right and left sa.ws (Figs. 202 and 203). 

Synie directs two incisions to be mnSe through the cheek, one 
extending from the inner angle of the eye directly downwards to 
the lip. the other beginning over the junction of the maxillary and 
malar iDonea and terminating at the angle of the mouth. 

Liston operates as follows : — The point of the bistoury is entered 
over the external angular process of the frontal bone, is carried 

through the cheek to the corner of the moatfeH,MA.\» av^^"^ 
fore and middle fm^erB of the ona ot ciftwi \%»sA, ^H 
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be placed in the cavity. A second incision made alone and dowL 
to the zygoma falls into the other. Then the kniro ia pushed 
through the integument to the nasal proeess of the maxilla, the 
cartilage of the also is detached from the bone, and the lip is cut 
through in the mesial line. The flap thus formed is dissected up. 
Another method is thus given : — ^^ The incisions were commenced 
at the inner canthus of the eye, carried by the side of and close to 
the al» of the nose, along the margin of the nostrils, and then 
through the upper lip exactly in the middle line. Another incision 
was made from the commencement of the first, in a curved form, 
along the lower margin of the orbit, and, of course, in the direction 
of the fibres of the orbicularis palpebrarum. The flap thus formed 
was by dissection turned outwards and held by an assistant until 
the processes were cut." 

Resection of both Superior Maxxlub^— The following methods 
have been followed in the resection of both maxillse : — 

Posterior Lateral Incisions, — ^Heyfelder operated as follows : — 
^^The patient was seated in an arm chair; his head supported 
against the breast of an assistant, and fixed in this situation. The 
operator made two incisions fi*om the outer angles of the eyes to 
the comer of the mouth, and pared all the softer parts away fi:om 
the tumor to the inner angles of the eyes and the nasal bones. 
The flap thus formed being drawn upwards over the forehead, 
and the orbital mar^n being cleared down to the inferior ridge, he 
separated on both sides the junction between the jaw and cheek 
bone by means of a chain saw introduced through the inferior 
orbital fissure. In the same way, the separation of this bone with 
the nasal bone was efiected. Then the bone and the other junc- 
tions still existing were divided by a bone forceps, and the soft 
palate separated nrom the hind edge of the hard palate. After 
that, pressure with a chisel upon the upper part of tne tumor suf- 
ficed to dislocate the upper jaw bones out of the principal junc- 
tions, and so to finish the operation." — Cooper's Surg, Diet, {New 
Edition,) 

Median Incision, — ^DiefiEenbach made an incision fi*om the root of 
the nose through the centre of the upper lip ; if required, other 
incisions extend upwards on either side of the nose to the angles 
of the eyes ; two flaps are thus formed, which are reflected, and 
the bones exposed. — Ih. 

Resections of tbe Inf'ertor Maxilla. — The lower jaw may be 
removed in part or whole. 

Resection of the Central Portion of the Lower Jaw. — This 
portion of the inferior maxilla gives attachment anteriorly on either 
side of the symphisis to the levator menti, and more externally to 
the depressor labii inferioris, depressor anguli oris, and platysma 
mjroidea; internally, to the genio-hyoglossi and genio-hyoidei 
muBclea; the fossa for the sublingual ^la^ds is more external, and 
^ow 13 the attachment of the digaaltvQ mw^dA. 
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Operation. — Dupuytrec operated as follows (Fig. 245) ; — " Seat 
the patient in a slightly elevated chair, with his feet raised so that 
tbej will have no purchase on the floor. An assistant standing 
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behind the patient holds his head firmly against hia breast, and 
compressea at the same time the two faci^ art«riea at the poiitt 
■where they cross the lower jaw. The surgeon, standing in front, 
aeizea with hia left hand one of the angles of tie lower lip, while 
an ttsaistant holds the other angle from the bone, and the wnole in 
8 state of tension. With a vertical incision he divides the lip 
through the median line at once to the hone, and afterwards pio- 
longB it through the akin and subcutaneoua cellular tissue down to 
the OB hyoides. Keeping as close as possible to the bone, he then 
dissecta back the two flaps, a, b, and the bone, c, being sufficiently 
denuded, incisea the periosteum and extracts a tooth opposite to 
each point where it is to be bbwti through. When dividing the 
bone, Dupuytren stood behind the patient and used a small Hey'a 
saw, d; if the chain saw ie used, the surgeon standa in front of 
the patient. The bone being sawn through on both sides, an 
assistant pushes back the tongue with a spatula, to protect it from 
the knife, and the surgeon holding the bone with his left hand, 
with a probe-pointed bistoury, held perpendicular, divides tbf' 
musclea attached to it, as closely as possible te I 
carrying the knife along its concaTe surface. After the division of> 
its attachments, the tongue will sometimes fall backwards, threaten- 
ing Buffooalion, This is to be remedied by holding the head fop- 
warda, when the tengue will naturally fiJl into the sar* — ' 
tioB." — Bernard and Huetle, 

Modifitatious, — If the portion of bone to be excised 
large as to require the removal of n portion of integuments, Dupuy^ 
tren recommended two incisions, one on each Kde of the Up, anc 
Bxtending down to the os hyoides in the form of the letter V. 

" ' laiene {pp. cit.) remarks on the different 
a longitudinal incicion dwee. wot eoSiittB • 
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extent of the disease, make it crucial by drawing another along 
the base of the bone. When you remove only a small portion of 
bone you may saw perpendicularly ; but when the piece to be 
removed is large, in order to bring the fragments better together, 
it is well for the section to be more or less oblique, according to 
the thickness. In this case begin to trace the groove for the saw, 
by four or five small perpendicular strokes ; and aflerwards, incline 
it so as to have the required obliquity ; in all cases, a firm support 
may be obtained by applying the inferior against the superior 
maxilla, at least in tihe beginning of the section. 

^^Gknsoul finds fault with the ordinary method, because the 
cicatrix is in the median line ; and when the bones no longer sup- 
port the skin of the chin, a line of hard fibrous inodular tissue 
results, extending directly fi-om the lip to the os-hyoides, which 
tends to retract and draw down the lip and flatten the newly- 
formed chin. Consequently Gensoul places his incision so that the 
cicatrix may be on one side of the chin, leaving the latter free 
from consecutive retraction. 

" I do not know what may be the real value of this precaution, 
which, however, we may use without inconvenience ; but with 
the method of Gknsoul there remains also a very disagreeable cica- 
trix on the lip at the bottom of the face. Reux tried to avoid, at 
least in part, this deformity ; and in a case which did not allow of 
doing more (the disease extending from the right incisors to near 
the last left molar), he succeeded in leaving the edge of the Hp un- 
touched, by means of a curved incision, which, starting from the 
depression under the chin, descended towards the hyoid region to 
again ascend below the left molar eminence, and circumscribed a 
flap which was dissected upwards* Velpeau cites this method as 
one that may be applied to lesions of the centre of the bone ; but 
in trying it on the dead subject it will be very soon seen, that to 
expose the disease completely, and to apply the saw conveniently, 
the two ends of the incision must mount so high on the face that 
the deformity is replaced by another quite as disa^eeable. 

" I have tried on the subject a method which is free from all 
these objections. It consists in detaching the lower lip from above 
downwards, incising at the bottom of the groove between the 
bone and gums, and grazing the bone as far as the chin and some 
lines below it, to the extent of the lip itself This dissection made, 
turn down, leaving a sufficient space at the inferior angle, to place 
there a little m^che of lint ; and favor, if necessary, the escape of 
the pus." 

Complications. — A serious complication is very liable to occur on 

the division of the attachments of the tongue ; in many instances 

it has immediately fallen backwards, depressing the epiglottis upon 

the larynx, and threatening instant suffocation. The tongue may 

be seized and held with SfcCay*s forceps (Fig. 246). Delpecn 

recommended that the tongue be aeized with a double tena- 

Mum before the division of its attacbmeivl^ k.^T ^"^ o'^x^.tion 
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he included the fhenum in the suture. Wood, of New York, paaaea 

& strong ligature through the tip -of the tongue at the commenoe- 

ment of the operatioD, and subecquentlj fastens it 

to the cheek with an adheaive Btrip, Cheliue, 

howBTer, sayB;— "It is unnecessary to draw the 

tongue forwards and fix it; its retraction depends 

on the contraction of the m. Bterno-hyoideua, 

after the separation of the m. raylo-hyoideuB and 

genio-hyoideua, if the head be drawn back; and, 

therefore, if the head be bowed towards the chest, 

the tongue resumea its proper place, and the 

choking ceaaes." 

Rkseotios of Half the Horizomtai, Pohtion of 
THE Lower Jaw. — The body of the lower jaw 
gives Bttaehment on its internal surface to the 
mylo-hyoideua muscle, beneath which is the fossa 
for the submaxiUary gland; on its eKtemol sor- 
fiice along its lower margin is the attachment of 
the platysma myoides muscle, and along its alve- 
olar margin the buccinator; the facial artery 
mounts over ita lower border, just anterior to the 
insertion of tlie maaseter muscle. 

The following operations have been practised for 
its removal : — 

One Inferior Flap. — Cloquet made a horizontal 
incision, commencing at Uie commissure of the 
lips, and terminating at the distance of one or two 
lines beyond the ramus of the jaw ; two vertical 
inciaiona join this r one descending from the free 
edge of the lip to the base of the bone, and the 
second parallel to this, but descending behind the 
ramns of the jaw several lines below the angle ; 
the flap is dissected downwards, the soft porta 
aeparoted from the internal surface of the bone, 
and the bone sawn at the proper points. 

Modijicatiotu. — Liston divided the cheek by 
thrusting a long, narrow bistoury through it at the 
anterior edge of the masseter muscle, and then cut 
forwards to the angle of the month ; from each estremity of thii 
incision another is made downwards, the anterior inclining foiw J 
wards, the posterior backwards, I 

One Superior Interval Flap. — Mott tied the carotid, and tboi' I 
oAide an incision curved downwards, commencing in front of tfaarS 
ear, on a level with the condyle, passing under the labial commiaafl 
nare and terminating near the cliin; this flap was raised and" 
reSecled on tbe face; a second indsion was made, beginning tl 
'■ B aame point as the first, one inch long, close to the lobe of t]""' 

fcand terminating at the edp;e oF the mastoid musala. TVas'wa 

n through, first in front, an4 tiic-a\!o'tim.4,«aA'ija «s««i I 
\\* 
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part removed ; if the operation is above a certain point the inferior 
maxillary nerve should be divided before the bone is withdrawn ; 
the lingual branch of the fifth pair is to be avoided. 

Modificaiions. — ^Malgaigne proposed, if the disease extended far 
behind, and less in front, a semilunar incision along the ramus and 
base of the bone from the ear to the chin, so as to have one supe- 
rior internal flap, and no cicatrix oh the face. Fergusson prefers 
also not to cut the lip at all, believing that any part of the lower 
jaw or even the whole bone may be removed without cutting the 
margin of the lip ; Skey makes a similar incision along the base 
of the jaw ; Wood made the incision under the base of the jaw ter- 
minating from a quarter to half an inch below the symphysas mentL 

One Superior External Flap. — ^Lisfranc made a vertical incision 
from the free edge of the lip to a point below the chin ; a second 
incision was carried &om the latter point along the base of the 
jaw two lines beyond the angle ; this flap was dissected upwards 
and reflected on the face ; the bone was then sawn in front and 
behind. 

Modification. — ^Listen proposed, if the part to be removed was 
included between the lateral incisor and last molar teeth, to 
extract them, and make a semilunar incision along the base of the 
jaw, the extremities extending upwards over the spaces occupied 
by these teeth; the flap shoi]dd be dissected up, the soft parts 
separated, and the bone divided with strong pliers, having been 
first notched with Hey's saw ; Fergusson turns tiie horizontal 
incision upwards behind the angle of the jaw. 

Resection of thb Entire Horizontal Portion of the Lower 
Jaw. — Two methods have been proposed of accomplishing this 
resection. 1. Make an incision along the base of the jaw, extend- 
ing it a little beyond the angle ; now dissect the flap upwards, 
and saw the bone at the proper points. 2. In addition to the hori- 
zontal incision make a perpendicular one through the lower lip, thus 
raising two flaps. 

Resection of one Half of the Lower Jaw. — The rami termi- 
nate in two processes, one for articulation, and the other to give 
attachment to the temporal muscles l the articulation is supported 
by an external and internal lateral Ugament, and the capsular ; the 
stylo-maxillary passes from the styloid process to the angle of the 
jaw. The internal maxillary artery passes behind the neck of the 
condyle in such proximity as to render care necessary to avoid 
wounding it in disarticulation of the jaw. 

Semicircular Flap. — ^Mott operated as follows: — ^An incision 
commenced in front of, and about opposite the meatus auditorius 
externus, was carried downwards belund the angle of the jajr, and 
thence along the lower part of the tumor, in a semicircular direc- 
tion, and was brought suddenly upwards by a short curve^ and 
^muDsted upon the chin, within an inch of the inner margin of 
ka lower lip, so as to open into thfi mouth opposite the second 
oisor tooth ; this soft parts were sepwc^X^^ ^om>i)afe\iSidy of the 
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boae, the cliiila saw passed, and tlie booe divided; the disaection 
yfas continued upTrards, the temporal muscle dota«:hed from the 
coronoid, and the disarticulation eftected. 

QuADBHATBRAL Flap. — The IbUowing method ia giV' 
nard and Huette (Fig. 247) :^1. Make a horizontal ' 
the inferior border of the 
bone, extending from the 
aymphyaia to the angle of 
^e jaw; make a yertical 
sectjon at each extremity ,. 
of thie incision; the inter- 
nal, dividing the lower hp, *" 
through the median line ; 
the external, carried from 
the zygomatic arch behind 

the ramua of the jaw. Thia ^ 

makes a quadrilateral flap, 

which ia to be disaected 

vid turned up, /, a, b. Saw 

through th^ jaw at the 

median line, d, and keeping 

close to the hone, detach 

with the bistoury all the soft parts adhering to its poaterior but- 

ftce aafar RH the angle of the jaw. Carry aprohe-pointedbiatoury 

beneath the zygomatic arch, and behind the coronoid procees, and 

with it divide the tendon of the temporal muacle while depressing 

the bone to disengage the proeesB and luxate the condyle. PuS 

the bone strongly outwards, c, as far as possible from the veaaela, 

in order to avoid especially the intemM maxillary artery, e, ana 

complete the operation by dividing the pterygoid mueciea and the 

articular hgaments. 

SwoLB Curved Inoibion. — Wood, of New York, operated aa fol- 
lows: — The patient was placed on the operating table, with her 
bead and ahouldera elevated, and her face turned towards the left 
aide. The external incision commenced midway between the 
angle and condyle of the right sida, and extended along and under 
the base of the jaw, terminating one quarter of an inch below tiM I 
Bymphyais raenti. The soft parts ^vere next divided, and the peri- 'i 
osteum carefully aepurated from the bone. A chain saw w»b then 
passed under the jaw into the mouth, half aa inch to the right of 
the symphysis, and the bone sawn through. The saw was f^iain 
passed under the jaw, at its angle, for the purpose of dividing the 
bone at thli point|but, unfortunately, on attempting to work it, 
the chain broke. He now seized the bone at lliis point with Lis- 
ten's forceps, and endeavored to divide it, when it was readily di»- 
covered, in this attempt, that the jaw was necrosed to its articula- 
tion. He then endeavored, with the forceps, to remove the jaw 
entire upon the right side, and succeeded, with consldetalfe "^ 
in completely enucleating it from its peiw»teji coNevtti%. 



1 



286 ^ ON BBBBCTIONS. 

Beseetlon of Uie Bntlre I«oirer Jair.— Carnochan operated as 
follows: ^^The patient being seated on a chair, and the assistants 
properly arranged, an incision was first made, commencing oppo- 
site the left condyle, passing downwards towards the angle of the 
jaw, ranging at about two lines in f^ont of the posterior border of 
the ramus, and extending thence along the base of the jaw. to 
terminate by a slight curve on the mesial line, half an inch below 
the free margin of the lower lip. The bone was now partially laid 
bare, by dissecting upwards the tissues of the cheek, and by 
reflecting downwards, for a short distance, the lower edge of the 
incision. The tissues forming the floor of the mouth, and situated 
upon the inner surface of the body of the bone, were separated 
from their attachments from a point near the mesial line, as far 
back as the angle of the jaw. The attachments of the buccinator 
were next divided. The facial artery, the sub-mental and the sub- 
lingual, already cut, were then secured by ligature. It was now 
seen that the bone was partially separated at the symphysis, and 
that the necrosis was complete from that point to the inferior por- 
tion of the ramus. The ramus itself was found diseased ,* the peri- 
osteum externally was inflamed, and in some parts easily detached* 
The tongue was now grasped and held forwards^ white the attach- 
ments of the genio-hyo-glossi muscles were divided. A double 
ligature was passed thirough the anterior part of the root of the 
tongue^ and intrusted to an assistant, in order to prevent its 
retraction upon the superior orifice of the larynx. A slight force 
exercised upon the left half of the body of the jaw, broke the con- 
nexion of the symphysis and at the angle, and this part was easily 
removed. The next step consisted in the removal of the left ramus. 
The external surface or the branch of the jaw, and of the temporo- 
maxillary articulation, were exposed, by dissecting the masseter 
upwards, as far as the zygomatic arch. Seizing the ramus in 
order to pull the coronoid process downwards below the zygoma, 
it was found that the temporal muscle was rigidly and permanently 
retracted. This circumstance presented an unexpected difficulty, 
which was increased by the unusual development of this apophy- 
sis, and by the retraction also of the pterygoid muscles, rassing 
the forefinger along the inner aspect of the ramus, the situation or 
the intemfd and external carotids was sought for and recognised. 
The insertion of the pterygoideus intemus was then felt and cut, 
grazing the bone in doing so^ the lingual nerve, here in close 
proximity, being carefully avoided. Passing still higher up, the 
orifice of the dental canal, indicated by an osseous projection, 
could be folt; and the instrument, still guided by the finger, 
divided the dental artery and nerve. The knife was thus made to 
separate the tissues attached to the inner face of the bone, as hieh 
up as a point situated about a line below the sigmoid notcn, 
between the condyle and the coronoid process. On a level with 
ds pointf at the posterior margin of the ramus, the transverse 
11^ intemel maxillary and tempoxoX aiX^ne^ lorox «.kind of trir 
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podj the two last named braoohes of wtich should not be divided, 
if possible. It now becamo neceaaary to detacii the tendon of th* 
temporal musde. As Uie coronoid process could not be depressed, 
I proceeded cautionBly, by dividing tbe lower attachmenta of tbe 
tendon, by means of blunt curved scissors; and by using them 
and a probe-pointed bistoury, alternately- — keeping dose to tlie 
bone— a considerable portion of tke tendon was divided. Deem- 
ing it not prudent to use freely a sharp cutting inHtrument, deep 
in the temporal fossa, wiiere the coronoid process was sitaated, I 
made use of a pair of hone scissors, curved flatwise ; and by passing 
• the blades of this instrument over the process, as far as ita position 
would permit, the temporal muscle was detached; a small portion 
of the apex of the coronoid process being cut through. The ramuSj, 
now movable, could be made use of as a lever to aid in the disar- 
ticulation of tie bone. 

" In order to effect safely the disarticulation of the condyle, I 
began by penetrating into the joint, by cutting the ligaments ftom 
befitre backiaards and from without inwards. The articulation was 
thiw opened sufficiently to allow the condyle to be completely 
luxated. Blunt scissors were no^ used to out carefully the inter- 
nal part of the capsule and the maxillary insertion of the external 
pterygoid muscle; and by a slow movement of rotation of the 
ramus upon its axis, the condyle was detached, and the operation 
was completed on this side. To effect the removal of the other 
half of the lower jaw, the same incision was made on the opposite 
side, BO as to meet the first on the mesial line. The dissection 
was also similar; and by disarticulating the second condyle in the 
same manner as had been observed for the first, I was successfiil 
again in avoiding lesion of the temporal and internal maxillary 
arteries. 

" The object I had in view, in shaping the external incisions, in 
ench a way that an inverted V should be formed in iront of the 
insertion of the genio-hyo-glossi muscles, was to leave a portion 
of integument so fashioned, that the suture-pins could be passed 
through the integument, and, at the same time, through the root 
of the tongue, at the point where its muscles had been detached 
from the inner surface of the jaw." 
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IiutnuneiilH. — The instruments n!c[uired for lesection of the 
hones of the cranium are the trephine and the saw. The ordi- 
nary trephine (Fig. 248) is a circular saw with a Klidinj- "'- '- 
the centre, by which it is fixed in poation. The handle ii _ ^ 

rally fastened to the shaft by a screw, with a button affixed to 
the end of the sbait ; in the handle represented in Fig. 249, A. B. 
Mott of New Toi'k, has attached the sorew to one end oC th»|4 
handle; when tiie handle is p\ace4 on We *i*Si. -Csii!. «K.tw«^'l 
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tightened, and iU extremity reaches the sliofl and fasterui it fim^^^ 
in its plaoe. The advatitage of this arrangement is that the upper' 
surface of the handle is smooth, and the palm of the 
baud 18 not bruised as it is by the metalhc button oa 
the handle of the old inatnimant. 

The conical trephine (Fig. 250) of Gait, of Ta., 
ia, in many reapecta, a great improTement upon tha 
old trephine. Tbe peculiar advantage of this tre- 
phine conaiits in dividing the cranial walla without 
any_ danger of w^uundiug the membranes of the 
brain. In oonsiats of a truncated cone, with spird 
peripheral teeth, and ohUque crown teeth; when 
appued, the punpheral teeth act as wedges so loog as 
counteractuig preasuie e\iitB on the crown teeth; 





upon removal of that pressure of the cranial w 
its tendency is to oat on the principle of a Borc._, — 
but owing to its conical form and me spiral direo- 
peripheral teeth its action ceaacs. In the construction 
of this instrument, the inventor alleges that it ii 
important to preserve the precise relative shape 
of the cone given in the iUustration, the size, of 
course, of the peripheral teotb being the same. 
Upon this condition alone depends the complete 
success of the instrument. In repeated trials the 
membranes of the brain have not been injured. 

The aaatomionl peculiarities to be noticed in the 
apphcation of the trephine to the skull ore thus 
pomted out by Malgaigno (op. cU.) : — 

" 1. When we trepan on Uie temporal fossa, Sa- 
batier advises making a Y-ehaped incision, the baaa 
upwards, in order to respect the fibres of the tem- 
poraUs muscle. Telpeau very properly remarks, 
that by so doing we cut. Just the same, all the 
fibres comprised m the base of the flap. To respect 
these fibres aa much as possible, we would advise 
making two inciaions in the direction of the mus- 
cular fibres, and reuniting them inferlorly by a 
transverse incision, so as to form a Y incisi6n 
reversed, and cat off at the top ; on the one hand, 
the division of these, fibres, and the cicatrix that 
results, are leas extenave; and on the other, tha 
L, affecting mote or Veea uic deep aponeurosis Q^m 
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irbich most of its fibres terminate, we stiould divide reaHj let 
musouUr flbre. 

"2. When .we have to traverae the frontal sinus, tie interiud'J 
table of the bune not being on the same plane as the external, in! 
performing the operation aa usual, the dura materwouldbe torualj 
one point before the second table was cut through at the opposit^fl 
To cut the second table, then, a Bmaller t: ■ ■ ■ ■ 

that employed in sawing the first. 

"3. When we trepan on the sagittal sutnre, or opposite tl 
Tenons sinuses, we run a great chance of opening them; the hie- 
morrht^ generally stops of itself, or yields to a little plugging. 

"4. Lesion of the middle meningeal artery is more serious, on 
which aucoiint it has long been forbidden to trepan, at the anterior 
inferior angle of the parietal bone, under which the artery hes. If 
haemorrhage occurs, it may be compressed with a bit of lint placed 
inside tbe cranium, and retained by a thread out«de (PhysiGk) ; or 
with a plate of lead, bent so aa to embrace both surfaces of the bone; 
or it may be plugged with a hit of wax, if it is shut in a complete 
bony canal; or touched with a steel probe heated to whitenes 
(Larrey) ; or even tied, in which Dorsey once succeeded," 

Operation. — Tlie patient being placed in the recumbent poaitioL 
with the head slightly raised, an incision is made down to the bonffl 
having the form of a V, T, or +, or it may form a semicircle; 
bone being scraped, the operator seizes Che handle of the trept 
with his right hand, and fixing the perforatorhy its screw, bo uiat^ 
protrudes slightly beyond the teeti^ he places the perforator in tho 
centre of the bone to be removed ; the instrument is now worked ' 
alternately backwards and forwards, until the teetli have cut a 
groove sufficiently deep to receive them; the perforatoris thealooB- 
ened and shd up in the shaft and fixed, to avoid wounding the mem- 
branes ; great care should be taken to maintain the instrument in 
a position perpendicular to the 
part operated upon, in order te 
avoid its penetrating more deeply 
on one side than the other, a*"' 
thus suddenly and 
wounding the cerebral 
branes. It is important to ex 
Uie depth of the groovefrequently 
with a toothpick, to aacertain 

how nearly the instrument has _. ~|^~ 

completed the section of Che bone ; 

the teeth of the trephine may ocoasionally require cleaning with S ^ 
■ ■flmall brush or wet sponge. The disc of bone should be rnieed with ' 
the elevator (Fig. 20V), and the «dges smoothed with the lenti- 
cular knife at the other end of the elevator. 
I In fi'actures with depression there are frequently projecting 

^^DMnts of bone which it la desirable to remove; this mav be dona 
^■HH& the bone nippers (rongeur), <>t ViVV B.^e^^& w.'r ^^%-'>^^^'>^^V 
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CHAPTER VI. 
ON GUNSHOT WOUNDS. 

GUNSJHOT WOUNIWS IN GBlfBRAI«, 

Instrumento. — A large number of instruments have been 
devised for the removal of balls, lodged in the track of gujishot 
wounds. The following list comprises some of those preferred by 
army surgeons, as also some of the more recent inventions : — 

Double Crossing Forceps. — (Fig. 252.) This instrument, when 
closed, is a probe • in contact with the ball tlie blades are opened, 
and the ball seized by two very firm points, and readily withdrawn. 



Fxa. aci. 

This forceps is generally received by army surgeons, as one of the 
most useful yet invented. 

BuOet Forceps (U. S. Army).— (Fig. 253.) This forceps is fur- 
nished to the field cases of the surgeonis of the 17. S. Army, and is 
generally accepted as one of the most useful instruments of the kind. 

BuUet Extractor. — (Fig. 254.) This instrument is the invention 
of Moses, Surgeon U. S. Army, and consists of a tube containing a 
sliding forceps; when employed, the forceps are withdrawn into the 
tube ; the instrument then becomes a probe, which being introduced 
into the wound discovers the ball ; when in contact with the body 
the forceps are gently pushed forwards, and expanding, embrace the 
ball, and the whole is withdrawn. The old bullet screw (Fig. 255), 
now little used, may also be adapted to this instrument, and being 
guided to the ball by the tube, can readily be made to penetrate it 

Flexible BvJlet Retractor. — (Fig. 256.) Military surgeons have 

always regarded it as a desideratum to have an instrument for the 

extraction of balls which had a flexible tube, enabling it to follow a 

iortuoua canal, and still have po.wer when in contact with the forei^ 

Hiy to graap it so firmly as to enable the operator to remove it 

is object seems to have been aiccomi^A\»Yife^\i^ "^sfcc. Stiohlman, of 
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this city, in the flexible bullet extractor. The tabe or cantils oon- 
tists or spiral flattened wire, so arranged as to five the required 
firmness, and at the same time a large degree of flezibilitj. The 
tube earries a concealed forceps of two prongs, like Moses's instru- 
ment^ with which the ball is seized and withdrawn. 

Smkt iSScoop.— (Fig. 257.) This instrument was long used, either 
separately, or with the screw ; it is still preferred bj some surgeons. 

The study of gunshot wounds belong ezchunyelj to the militarj 
surgeon. Without, therefore, presunung to discuss these subjects 
from the stand-point of ciyil practice, we present the following 
condensation of an article on cfwuhat Wawiat^ oonmranioated to A 
8y9tem of Swrgery, recenUypublished in London, by Pbov. Loho- 
Mosi, Professor of Military mirgery in the English Militarj School 
at Fort Pitt, and the latest and most reliable writer on this subject. 

1. Cluuraeter of Gvnahot Wounds. — ^When a cannon-ball at 
fUll speed strikes in direct line a part of the body, it carrier away 
iX\ before it. If the head, chest, or abdomen are exposed to the 
shot, an opening corresponding with the size of the ball is effected, 
the contiguous viscera are scattered, and life is at once extin- 
guished. If it be part of one of the extremities which is thus 
removed, the end remaining attached to the body presents a stump 
with nearly a level surface of darkly contused, almost pulpified 
tissues. 

2. In ricochet firing, or in any case where the force of the 
cannon-shot is partly expended, the extremity or portion of the 
trunk may be equfJly carried away, but the laceration of the 
remaininf^ parts of the body will be ^ater ; the surface of the 
wound will be less even. Muscles will be separated from each 
other, and hang loosely, offering at their divided ends little appear- 
ance of vitality ; spiculse of bone of larger size will probably be 
found among them; and the shaft may be found lE^tteted and 
split far above the line of its transverse division. 

8. If the speed be still' fiirther diminished, so that the projeo- 
tile becomes what is termed a '' spent ball," there will not be 
removal of the part of the body struck, but the external appear- 
ance will be limited usually to eoohymosis and tumefaction, with- 
out division of surface; or even these may be wanting, notwith- 
standing the existence of serious internal disorganization. 

4. Should the cannon-ball strike in a slanting direction, the 
external appearances of the wound will be similar to those just 
described, according to its velocity, modified only in extent by the 
degree of obliquity with which tne shot is carried into contact 
with the trunk or extremity wounded. 

5. Largo fragments of heavy shells generally produce immense 
lac(^ration and separation of the parts against which they strike, 

but do not carry away or grind, as round shot. Ordinarily, the 
llae of direotion in which they move fcima wa. obtuse angle with 
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the part of the hody woQuded, When they happen to strike ii. _ 
more direct hne, so as to penetrate, the external wound is moadj 
much sraaller than the fragment itself from the projectile not 
having had force enough to deatroy the vitality and elasticity of 
the soil parla through which it entered. 

6. Small projectiles, with force enough to penetrate the body, 
leave one or more openings the external appearancea of which I 
also Tary according to their form and Telocity, 

7. When the muaket-ball strikes at a distance from the v 
pon hy which it was propelled, but Btill preserves great velocity, 
the appearances of the wound ore changed. Ad opeaing ia ob- 
Berred, irregularly circular, with edges generally a, little torn ; and 
the whole wound is alightly inverted. There may be darkening 
of the margin, of a livid purple tinge, from the effects of contnaion, 
or it may be simply deadhke and pale. Should the ball have 
passed out, the wound of exit will be probably larger, more torn, 
with alight eversion of ita edges and protrusion of the aubcutane- 
OUB fat, which ie thus rendered visible. These appearances are the 
more easily recognised, the earUer the wound is examined. The^ 
are more obvious if a round musket-ball has caused the injury thao T 
when it has been infiicted by a cylindro-conoidal bullet. I 

8. A musket-ball ordinarily causes either one wound, as when 
after entering- it lodges, or, as sometitnea happens, from ila escap- 
ing again by the wound of entrance ; or two wounda, from making 
its exit at some point remote frona the spot where it entered; but 
occasionally leads to a greater nnmber of openings. This last 
result majr happen from the ball spUtting into two or more por- 
tiona within the body, and causing so many wounda of exit. . 

9. The number of wounds made by one ball may be increased I 
by its traversing two adjoining extremities of the same person, oc I 
even distant parts of the body from accidental relative position at 
the time of the injury. 

10. The two openings made bj one ball may hold such a rela- 
tive situation aa to lead to the mietake of their being supposed to 
be caused by two distinct balls. Length of traverse, and conse- 
quent distance between the two openings, parts of the body 
brought into unusual relations from peculiarities of posture, and 
peouhar deflections of the ball, may all be sources of this error. 

11. The appearances oi' wounds resulting from penetrating 
miseilea of irregular forms, as small pieces of shells, musket-balfe . 
flattened agaiust atones, and others, difibr from thoae caused by J 
ordinary bullets in being accompanied with more laceration,. J 
according to their length and form ; being usually projected with 1 
considerably less force than direct missiles, auch projectiles ordi- I 
narily lead only to one aperture, that of entrance. 

12. BymptomB of Ganithoi IVonndai— A gunshot ' 
by musket^shot is attended with on amount of pain which var* | 

^■1^ much ill degree according to the kind of viO»a4,^»oSi™* 
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mind, and state of constitation of the soldier at the time of its 
infliction. Sometimes the pain from the shot is described as a sud- 
den smart stroke of a cane ; in other instances as the shock of a 
heavy intense blow. Occasionally the pain will be referred to a 
part not involved in the track of the wound. When a ball does 
not penetrate, but simply inflicts a contusion, the pain is described 
to be more severe than where an opening has been made by it 

13. As a general rule, the graver the injury, the greater and 
more persistent is the amount of " shock." A rifle-bullet which 
q)lits up a long bone into many longitudinal fragments, inflicts a 
very much more serious injury than the ordinary fracture effected by 
the ball from a smooth-bore musket, and the constitutional ^ock 
bears like proportion. When a portion of one or of both lower 
extremities is carried awa^ by a cannon-ball, the higher towards 
the trunk the injury is inflicted, the greater the shock, independent 
of the loss of blood. The practical experience of every army sur- 
preon teaches him that where a ball has entered the body, though 
Its course be not otherwise indicated, the continuance of shock is 
a sufficient evidence that some organ essential to life has been im- 
plicated in the injury. 

14. When a part of the body is carried away by round shot or 
shell, the artenes are observed to be nearly in the same state as 
they are found to be in when a limb is torn off by machinery. 
The lacerated ends of the middle and inner coats are retracted 
within the outer cellular coat; the calibre of the vessel is dimi- 
nished, and tapers to a point near the line of division : it becomes 
plugged within by coagulum; and the cellulo-flbrous investing 
sheath, and the clot which combines with it, form on the outside 
an additional support and restraint against haemorrhage. When 
large arteries are torn across, and their haemorrhage thus sponta- 
neously prevented, they are seldom withdrawn so far but that 
their ends may be seen protruding and pulsating among the mass 
of injured structures ; yet, though the impulse may appear very 
powerful, further haemorrhage is rarely met with from such 
wounds. There is more danger of continued haemorrhage from 
wounds by pieces of shell, as me arteries are liable to be wounded 
without complete transverse section of their coats. Primary but 
indirect haemorrhage, in consequence of a gunshot injury, usually 
occurs as a complication of fractured long bones, the sharp points 
and edges of which, extensively torn up as they now are by coni- 
cal bullets, are well calculated to cause such injuries. 

15. ProTUlonal Treatment. — When the circumstances of a 
battle admit of the arrangement, the wounded should receive 
surgical attention preliminary to their being transported to the 
reo^imental or general field hospitals in the rear, l^e provisional 

atment should be of the simplest kind^ and chiefly directed to 
I ^prevention of additional injury during the passage to the 
i^ital, where complete and accurate examination of the nature 
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oF the wound can nlone be made, and where the patient can rccKun 
at reet after being subjected to the required treBlment. The 
removal of any nuEsilea or foreign bodies which may be readily 
obvioua; the appUcation of a piece of liut ta the wound; the 
UTBUgement of any available support for a broken limb; protein- 
lion against dust, cold, or other objectionable circumstanceB likely 
to occur ID the transit ; if " shock " exist, the admin iEtration of s 
little wine, aromatic ammonia, or otter reatoratJTe, in water — need 
little time in their execution, and may prove of great service to 
the patients 

16. IM>Knoaii, — -On arrival at the hoepital, the following are 
the points to be attended to by the surgeon : firBtly, examination 
of the wound with a view to obtjiiniag a correct knowledge of its 
nature and extent ; secondly, removal of any foreign bodies which 
may have lodged; thirdly, adjustment of lacerated structures; and 
fourtlily, the application of the primary dresaingH. 

17. One of the earliest rules for examining a gunshot wound is 
to place the patient as nearly as can be ascertained, in a position 
simdar to that in which he was, in relation to the missile, at the 
time of being struck by it. In almost every instance the examina- 
tion will be facilitated by attention to this precept. 

18. When only one opening has been made by a ball, it is to 
be presumed thatit is lodged somewhere in the wound, and searcli 
must be made for it accordingly. Sut even where two openings 
exist, and evidence is aflbrded that these are the apertures of 
entrance and exit of one projectile, examination should still be 
made to detect the presence of foreign bodies. Portions of cloth- 
ing, and other harder substances, are not unfrequeatly carried into 
a wonnd by a ball ; and, though it itself may pass out, these may 
remain behind, either from being diverted from the strwght line of 
the wound or from becoming caught and impacted in the Gbrooa 
tissue through which the boll has passed. The inspection of the 
garments worn over the part wounded may often serve as a guide 
in determining whether foreign bodies have entered or not, and, 
if so, their kind, 

19. Of all instrumenle for conducting an examination of a gun- 
shot wound, the finger of the surgeon is the most appropriate. 
By its means the direction of the wound can be aseert^ned with 
least disturbance of the several structures through which it takes 
its course. The index linger naturally occurs as the most con- 
venient for this employment; but the opening through the skin is 
sometimes too contracted to admit its entrance, and in this case 
the substitution of the little linger will usually answer all the por- 
posee intended When the finger fails to reach sufGciontly &r, 
owing to the depth of the wound, the examination is often ucili' 
tated by pressing the soft parts fi-am an opposite direction towards 
the finger-end. 

20. It does not often happen that it is necessary to enll J 
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the openings of wounds to remove balls, although a certain amount 
of constrictipn of the skin may be expected from the addition of 
the instrument employed in the extraction ; but if much resistance 
is offered to their passage out, it is better to divide the edges of 
the fkscia and skin to the amount of enlargement required than to 
use force. In removing fragments of shells or detached pieces of 
bone, the fascia and skm have ahnost invariably to be divided to a 
considerable extent. 

21. Where the finger is not sufficiently long to reach the bottom 
of the wound, even when the soft parts have been approximated 
by pressure n*om an opposite direction, and when the lodgment 
of a projectile is suspected, a long silver probe, that admits of 
being bent by the hand if required, is the best substitute. Elastic 
bougies or catheters are apt to become curled among the soft parts, 
and do not convey to the sense of touch the same amount of 
information as metallic instruments do. The probe should be 
employed with great nicety and care, for it may inflict injury on 
vessels or other structures which have escaped from direct contact 
with the ball, but have returned, by their elasticity, to the situa- 
tions from which they had been pushed or drawn aside during its 
passage. The above directions for examining wounds apply more 
particularly to such as penetrate the extremities, or extend super- 
ficially in other parts of the body ; where a nussile has entered 
any of the important cavities, search for it is not to be made, but 
the surgeon's attention is to be directed to matters of more vital 
importance to be hereafter noticed. 

22. T'reatmeiii. — ^As soon as the presence of a ball or other 
foreign body is ascertained it should be removed. If it be lying 
within reach froioGi the wound of entrance, it should be extracted 
through this opening by means of some of the various instruments 
devised for the purpose. Instruments of two blades, or scoops, 
with ordinary hinge action, dilate the track of the wound injuri- 
ously before the ball can be grasped by them. The way to the 
removal of a bullet may often be smoothed by .judiciously clearing 
away the fibres, among which it is lodged, during the examination 
by the finger; and sometimes, by means of the finger in the 
wound, and external pressure of the surrounding parts, flie projec- 
tile may be brought near to the aperture of entrance, so that its 
extraction is stUl further £Mulitated. Such foreign substances as 

Eieces of cloth can usually be brought out by the finger alone, or 
y pressing them between the finger and a silver probe inserted for 
the purpose. Sometimes a long pair of dressing forceps, guided 
by the finger, is found necessary for effecting this object Caution 
must be used in employing forceps, where the foreign substance is 
out of sight, and of sudbi a quality that tiie soft ti^ues may be mis- 
taken for it. 
^3. Li instances where the foreign «body has not completely 
•laratedy but is found lying beneath the skin away fisom the 
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wnund of entrance, an incision muet be made for its extractioo. 
Before using the knife, the eubatance to be removed ehould be 
fixed in silu, by pressure on the aarroucding parts. In the instance 
of a round bail, the incision should be carried be7ond the length 
of its diameter; an addition of hiilf a diameter is usually sufficient 
to admit of the easy extraction of the ball. In removing conical 
halls, slugs, firagmeots of shells, stones, and other irregularly-shaped 
bodies, the surgeon cannot be too gnarded in arranging that the 
fragment is drawn away with ita long axis in hue with the track 
of the wound. By proper care in this respect, much injury to 
adjoining structures may be avoided. 

24. If balls are impacted in bone, as hnppena in the spon^ 
heads of bones, in bones of the pelvis, and occasionally, though 
rarely, iu other parts of long hones, they should be removed. Thus 
can be effected by means of a steel elevator, of convenient sisej 
or, should this fail from the ball being too firmly impacted, a thin 
layer of the bone on one side of the ball may he gouged away, so 
tluit a better purchase may be obtained for the elevator, in effect- 
ing its removal The fact is now fuUy established that, although 
in a few isolated cases balls remain lodged in bones without seneiblB 
iuQonvenience, in the majority the lodgment leads to such disease 
of the bony structure aa often to entail troublesome abscesses, and 
in aome instances eventually to necessitate amputation. 

25. Should there be reason for concluding that a hall or other 
foreign body has lodged, but after manual examination, and obser- 
vation as well by varied posture of the part of the body supposed 
to he impUcated as by indications derived from the patient's eensa- 
tioQS, effects of pressure or injury to nerves, and aU other circum- 
stances which may lead to information, should the site of the 
lodgment not be ascertained, the search should not be persevered 
in to the distress of the patient. Neither, although the site of 
lodgment bo ascertained, if extensive inuiBtons are required, or if 
there is danger of wounding important organs, should Uie attempts 
at extraction be continued. Either during the process of suppu- 
ration, by some accidental musGulor contraction, or by gradual 
approach towards the surface, ita e*icope may be eventually effected ; 
or, if of a favorable form, and if not in contact with nerve, bone, 
or other important organ, it may become encysted, and remain 
without causing pain or mischief 

26. Extensive experience haa shown that not only is the risk 
of subsequent ill results greater in those cases where foreign bodies 
remain lodged than when they have been cut out, but also that 
the advantages of a second opening for the escape of the necessary 
doughs and discharges greatly preponderate over the dissdvan- 
tages connected with it, as regards the additional extent of injured 
auriace. 

27. When a gunshot wound has been accompanied with mueh 

w laoeratioh and disturb ance_of the parts involved in the injury, it la — . 
^^■fMWry, after the removal of all foreign substances that can t ^■jj 
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detected, to readjust and seoare the disjointed structures as nearly 
as possible in their normal relations to each other. The simplest 
means — strips of adhesive plaster, light pledgets of moist lint, a 
linen -roller, favorable position of the limb or part of the body 
wounded— Should be adopted for this purpose. JPressure, weight, 
and warmth should be avoided as much as possible in these appli- 
cations, consistent with the end in view. It must not be forgotten, 
in thus bringing the parts together, that the purpose is not to 
obtain union by adhesion, which cannot be looked for, but simply 
to prevent avoidable irritation and malposition of parts, during the 
subsequent stages of cure by granulation and cicatrization. 

28. In all gunshot wounds, much discomfort to the patient is 
prevented by carefully sponging away all blood and clot from the 
surface adjoining the wound, and by adopting measures to prevent 
its spreadme again in consequence of oozing. This can be readily 
done with the aid of a little warm water, and arrangement when 
the wound is first dressed, but can only be accomplished with con- 
siderable inconvenience ^[ter the thin clots have become hard and 
firmly adherent to the skin. 

29. When the parts of a lacerated gunshot wound have been 
brought into apposition, as in simple penetrating wounds, the only 
dressing necessary is moistened lint. It should be kept moist 
either bjr the renewed application of water dropped upon it, or by 
preventing evaporation by covering it with oiled silk. The sensa- 
tions of the patient may be consulted in the selection of either of 
these, and climate and temperature will be often found to deter- 
mine the choice. Velpeau and other French surgeons have 
strongly recommended the use of linseed-meal poultices, above all 
wet hnen applications. Charpie is still extensively employed in 
French military hospitals. M. Baudens and Dr. Stromeyer have 
strongly recommended the topical application of ice placed in 
bladders ^thers, the continued irrigation of the wound with tepid 
water. W hen much local inflammation has set in, and when there 
is much constitutional fever even without unusual local irritation, 
the non-evaporating or warm applications will be found to be the 
most advantageous. 

30. When suppurative action has been fully established, the 
sureeon must be guided by the general rules applicable to all other 
such cases. Oare must be taken to prevent tne accumulation of 
pus, lest it burrow, and sinuses become established — not an unfre- 
quent result of want of sufficient caution in this regard. If much 
tumefaction of muscular tissues beneath fasciss occurs, or abscesses 
form in them, free incisions should be at once made for their 
relief. 

31. In wounds where the communication between the aper- 
tures of entrance and exit is tolerably direct, occasional syringing 
with tepid water may be useful, by removing discharges and any 
^'^res of cloth which may be lying in the course of the wound. 

eak astringent solutions are occasionally employed in a similar 
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y. -with a view to improving the tone of the exhalants and ^H 
exciting a more vigorous actioD in the process of granulation. ^H 

32. The strictest attention to cleanliness and the completa ^H 
remoToI of all foul dressings are essentially neceasarj, not merely ^H 
for the comfort of the patient, but to prevent the accumulation of ^^t 
noxious effluvia, and atao to obviate the access of flies to the ^H 
-wounds. Cloths dipped in weak solutions of creosote or disinfect- ^H 
ing fluids, laid over the wound, are found necessary for tliia pur- ^H 
pose when insects abound in great numbers. ^H 

33. The consUtutional treatment in aa ordinary gunshot wound, , 
uncomplicated with injury to bone or structures of Brst importance, 
should be very simple. The avoidance of all irregularity in habits 
tending to excite febrile symptoms or to aggravate local infiamma- 

tion, attention to the due performance of tlie excretory functions, ^H 
and support of the general strength, are chiefly to be considered, '^^| 
BleeiUng, with a view to prevent the access of inflammation in ^^M 
such cases, is now never practised, aa formerly, by English sur- ^H 
geons. The diet should be nutritious, but not stimulating. A ^* 
pure fresh atmosphere is a very important ingredient in the means 
of recovery. If from previous habila of the patient, or from cir- 
cumslances to which he is unavoidably exposed, the local inflam- 
mation has become aggravated — indicated by pain, increased swell- 
ing, and redness about the wound— topical depletion by leeches or 
cupping, bleeding &om the arm, saline and antimoniid medicines, 
and striot rest in the recumbent position, must he had recourse to, 
the extent being regulated by the circumstances of each case. 

34. When the inflammation hoa become diffused, the purulent ^M 
secretion is not conSned to the track of the wound, but is habia J^H 
to ext«od among the areolar connexions of the muscles ; and if tha ^^M 
cure be protracted, attenljon will be necessary to prevent the for- ^H 
mation of Binnses, If stiffness or contractions result, attempts ^^ 
must be made to counteract them by possive motion and friction, 

with appropriate liniments; if a tendency to (edema and debility 
remsdn in a limb after the wound is healed, the cold-water doucha 
will be found to be one of the most efScient topical remedies. 

35. In French pwotioe, the administration of a chalybeate 
tincture,* as a tonic, or diluted, as an injectioo, in wounds threat- 
ening to assume an unhealthy character, is very highly praised. It 
is stated that under the conjoined employment of tlua remedy 
internally and externoUy, in wounds of a pallid, unhealthy aspect, 
accompanied by nervous irritability and symptoms of approaching 
pyemia, the granulations have resumed a red and heallhy appear- 
ance, and the general state of health become rapidly favorable. 

mei dilly u ■ tonic, uil dllnU 
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eUlVSHOT UroUNDS IN SPBCiAIi RBGIONS OF TUB 

BOOT. 

Gansliot TFonnds of tlie Head. — Injuries of this class, the 
most slight in appearance at their onset, not unfrequently prove 
most grave as they proceed, from encephalitis and its consequences, 
or from plugging of the sinuses by coagula, leading to coma, para- 
lysis, or pyemia. Mr. Guthrie has laid down as a rule, that injuries 
of the head, of apparently equal extent, are more dangerous on 
the forehead than on the side or middle portion, and still more so 
than those on the back part; and that a fracture of the vertex i^ 
infinitely less important than one at the base of the craniuuL 
When the injuries are caused by rifle balls, however, these consi- 
derations are rarely of much avaiL 

WOCNDS OP THE SOALP AND PERIORANItTM. — ThoSO WOUUds are 

usually inflicted by projectiles which are brought into contact at a 
very acute angle, so that little direct injury to the brain or its 
membranes is inflicted, and the surgeon's attention need only be 
directed to the same considerations as must occur in any contused 
wounds of the scalp from other causes than gunshot But even in 
these accidents, though appearing to be simple flesh wounds, 
serious cerebral concussion and other lesions are occasionally met 
with. 

Treatment — The treatment of an ordinary gunshot wound of 
the scalp should be very simple. Cleansing the surface of the 
wound, removing the hair from its neighborhood for the easier 
application of dressings, lint moistened with clean water, very spare 
diet, and careful regiuation of the excretions, are the only require- 
ments in most cases. The patient must be closely watched, so 
that measures may be taken to counteract inflammatory symptoms 
in their earliest stages. Even after one of these wounds has 
healed, and the patient to all appearance has quite recovered, it is 
necessary to enjoin continued abstinence from excesses of all kinds. 

Wounds complicated with Fracture, but without Depression 
ON the Cerebrum. — In these injuries there may be a simple fur- 
rowing of the outer table, without injury to the inner ; or there 
may be fissure extending to a greater or less degree of length, or 
radiating in several lines ; or both tables may be comminuted in 
the direction the ball has traversed in such small portions that they 
lie loosely on the dura mater without much alteration in the gene- 
ral outline of the cranial curve. The chief and only means, in 
many cases, of concluding that no depression upon the cerebrum 
has taken place is the absence of the usual sjrmptoms of compres- 
sion ; such injuries are very likely to be followed by inflammation, 
and not improbably abscess, between the internal table and dura 
mater ; and further, as a consequence of the vascular supply being 
stopped, and perhaps also partly from the effects of the originw 
'ontusion by necrosis of the inner table itself. 
. tiBSured fractures, when the fissure extends through the skull, 
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naually result, from mjurics by shell. The pasaage of a ball inn' 
fracture and very slightly depress a portion of the outer table ra 
the cranium, and then the line of fracture will very closely simu- 
late fissured fracture extending through both tables, and Uie dia- 
gnoaiB between them be exce&aively doubtful. Fiasurea often 
eitand to locg distances. They may occur at a part remote from 
the spot directly injured. 

The cases where comminution baa resulted from the track of b 
ball across the skull generally present less unfavorable results than 
those where a single GsHured fracture, extending through both 
tables, exists; the small, loose fragments can be removed. 

WonKDS OOKPLIOATED WITH FkACTDTIB AND DEPRBaBWN OK TBB 

CsREBBUu. — ^Such wounds are most serious, and the prognosis must 
be very unfavorable. They must cot be judged of by compariBon 
with cases of fraature with depression caused by such injuries as 
are aaually met with in civil practice. The severe concuasian of 
the whole osseous sphere by the stroke of the projectile, the bruis- 
ing and injury to the bony texture immediately Gurrouuding tha 
spot against which it has directly impinged, as well as the contu- 
sion of the external boH parts, so that the wound cannot close by 
the adhesive process, constitute very important differences between 
'^Dshot injuries ofi the one side, and others caused by instruments 
impelled solely by muscular force on the other. So, also, the 
injury to the brain within, and its inveatmentB, is proportionably 
greater in such injuries from gunshot. 

With Psnkibatioh of the CKREBRnw.-^It is obvious that, where 
a projectile has power cot only to fracture, but also to penetrate 
the cranium, it will rarely be arrested in its progress near the 
wound of entrance. Either spUaters of bone, or the ball, or a por- 
tion of it, will be carried through the membranes into this cerebral 
mass. Sometimes a ball, if not making its exit by a second o 
ing in the crauium, will lodge at the point of the cerebral subst 
opposite to that of its place of entrance ; but the course a projei 
may follow within the cranium is very uncertain. 

lyeatment. — Modern surgeons generally have m 
trephine only when there was renaon for concluding that depi 
bone was leading to jperinaneni interruption of cerebral fiinction, or 
that an abscess had formed within reach, and was capable of eva- 
cuatiAn. Preventive trephining has been proved to be useless, as 
well OS dangerous, and is no longer an admissible operation. The 
tendency of the most recent experience has been to limit the prac- 
tice of trephining to the narrowest sphere. 

Where irregular edges, points, or pieces of bone are forced down 
and penetrate — not merely press upon — the cerebral aubstance, oi 
where abHcess manifestly exists in any known site, or a foreign 
substance has lodged near the surface, and relief cannot be afforded 
by the wound, trephining may be resorted to for the purpose; but 
M B appUcation of the operation, even in these cases, will be verr 
^■Mth limited if certainty of diagnosis be in^ted upon. 
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Other cases, it seems now generally admitted that much hann will 
be avoided, and benefit more probably effected, by employing 
long-continued constitutional treatment 

Gansliot IVonnds of Uie Spine. — Gunshot wounds of the 
spine are closely associated with similar injuries of the head. In 
both classes corresponding considerations must be entertained by 
the siurgeon in reference to« the important nerye-structures, with 
their membranes, which are likely to be inyolyed in the injury to 
their osseous envelope ; in both, the effects of concussion, com- 
pression, laceration of substance, or subsequent inflammatory 
action, chiefly attract attention. 

IHahnent, — In injuries of the vertebral column and spinal cord 
occurring in military practice, the mischief is usually so compU-* 
cated and extensdve, and the medulla itself s* bruised that the 
cases must be very rare indeed in which the operation of trephin- 
ing, if justifiable in- any case, can offer the slightest proq[>ect of 
benefit. 

Gnnsliot l¥oands of ilie Face. — Wounds of the face from 
musket-shot, grape, and small fragments of shell are usually more 
distressing from the deformity they occasion than dangerous, to 
life ; the vascularity of this region leads to danger both of primary 
and especially secondary hsemorrhage — a circumstance wnich, in 
all deep wounds of this region, must be looked for as a not impro- 
bable complication. The other complications of these gunshot 
wounds are lesions of the organs of special sense, injury to the 
base of the skull, paralysis from injury to nerves, wounds of glands, 
their ducts, and of the lachrymal apparatus. 

Treatrnent — In the treatment of gunshot wounds of the face 
where the bones are splintered and torn, the surgeon should always 
retain and replace as many of the broken portions as possible. It 
is often surprising how small connexions with neignborin^ soft 
parts will suffice to maintain vitality and lead to restored umon in 
this region. 

Gnnslioi 'Wounds of the Chest. —Gunshot wounds of the 
chest may conveniently be divided into two classes, viz. non-pene' 
trating and penetrating, Non-psnetrating wounds become sub- 
divided into simple contused wounds of the soft parietes ; contused 
and lacerated wounds: the same accompanied with injury to bones 
or cartilage ; and, lastly, those complicated with lesion of some of 
the contents of the chest, the pleura remaining unopened, or, if 
opened, without a superficial wound. Penetrating wounds may 
exist without wound, or with wounds of one or more of the vis- 
cera of this cavity. Among the more serious complications with 
which the latter may be accompanied is the lodgment of the pro- 
jectile or other foreign bodies, as of fragments of bone, within the 
chest As wounds of the heart and great vessels are almost inva- 
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riablj at once fataJ, and afl the orgona of reHpir&tion occmpy the 

S -eater part of the caTity of this region, it is in referenoe to th-i 
tter that tlie treaitment of cheat wounds ia chiefly eoncemed. 

NoN-PENETRATiKO WoDHES. — In tho Simpler wounda, in which 
the soft parietes only are involred, the healing process ia often 
prolonged by the natural moTemente of the riba to which the 
wounded stmctures are attached, especially when the hall has 
token a circuitous courae heneath the bMo, and the surgeon must 
be on his guard to watoh for plearitia ariBing as an occasional con- 
sequence of these injuries. 

When the force has been great, as when fragments of shell or 
rifle-baUa strike at full speed against a man's breast-plate, not only 
may troublesome superficial ahaceaaea and sinuaea follow, but the 
lungs may have been compressed and ecchymosed at the time of 
the injury, and h^moptysia be one of the symptoms presented. 

When the projectile has been of Iwge siie, althougli no opening 
of the paristos or &acture exists, death sometimes eusaes by BufTo- 
catioQ as the direct result of pulmonary engorgement. The dan- 
ger of pleuritis or pneumonia will be greater when the injury has 
been so severe as to cause division of bone or cartalage, and the 
subsequent suppuration and process of exfoliation will not unire- 
quently prove very tedious and troublesome. Although the pleura 
has not been opened, the lung may be lacerated either by the force 
of contusion or by the edges of the fractured ribs, which may after- 
wards return to their normal relative positions, ao as to leave no 
indication during life of the menus by which the lung had been 
wounded. Such an injury would be rendered muchmore probable 
by the existence of old adhesions, connecting the pulmonary and 
costal pleura; opposite to the site of injury. 

Notwithstanding a projectile has not penetrated the parietes of 
the cheat, a pleural cavity may bo opened, as in injuries trom other 
causes, and the lung wounded by the sharp edges of fractured ribs. 
This will be indicated by emphysema, pneumothorax, hjemoptysis, 
probably signs of internal haemorrhage, and inSammation. Suca 
wounds wiS generally be the result of injuries from fragments of 

Pbnetbatiso Woii(iDfl.^These wounds, especially when the long 
is perforated or the projectile lodges, are necessarily exceedingly 
dangerous. Fatal consequences are to be feared, either from hie- 
morrhagu, leading to exhaustion or suffocation | from inSammation 
of the pulmonary structure or pleurse; from imtative fever accom- 
panying profuse discharges; or fi-om fluid accumulations in one or 
both of the pleural sacs. * 

When the chest hns been opened by a projectile, tho following 
signs may be expected in addition to" the external physical evi- 
dences of the injury : a certain amount of constitutional shock : 
collapse from loss of blood; and, if the lung be wounded, etfiiaion 
mlo the pleural cavity, hEemoptyais, dyspnoea, and an exsango' ~ 
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The shock of penetrating wounds of the chest, apart from the 
oollapse consequent on haemorrhage, is not generally so great as 
happens in extensive injuries to the extremities or in penetrating 
wounds of the abdomen. 

When loss of blood occurs without the lung being wounded, the 
hflsmorrhage is probably proceeding from a wound of one of the 
intercostal arteries, which has been torn by the sharp ends of frac- 
tured bone. 

When blood is effused in any large quantity into the pleural sac 
— as indicated by the exsanguine appearance of the patient, 
inoreasiug dyspnoea, occasional hsemoptysis, and the stethoscopic 
signs on auscidtation — ^the inference is, that the lung has been 
opened, and that it is from its structure the blood is flowing. 

Haemoptysis indicates injury to the lung, but does not give 
assurance that this organ has been penetrated Dyspnoea is a fre- 
quent accompaniment of wounds penetrating the lung, but not a 
constant symptom before inflammatory action has set in. When 
dyspnoea is great in the early period, it will often be found to 
depend upon the injuries to the parietes, and on the pain caused on 
taking a frill inspiration. If air and frothy mucus with blood 
escape by the wound, there can be no doubt of the nature of the 
injury. Emphysema is not common in penetrating gunshot wounds, 
but occasionally happens. 

Treatment — The object of the surgeon's care must be in the first 
place to arrest haemorrhage ; afterwards, to remove pieces or jagged 
projections of bone, or any other sources of local irritation. Al- 
though the shock may happen to be considerable, attempts to rally 
the patient; if any be made, should be conducted very cautiously ; 
the prolongation of the depressed condition may be valuable in 
enabung the injured structures to assume the necessary state for 
preventing haemorrhage. Haemorrhage from vessels belonging to 
the costal parietes should be arrested by ligature, as in other parts, 
if the source from which it proceeds can be ascertained, and if the 
flow of blood be so free as not to be controlled by the ordinary 
styptics. Haemorrhage from the lung itself must be treated on the 
general principles adopted in all such cases; the application of cold 
to the chest, perfect quiet, the administration of opium, and, if the 
patient be sumcienUy strong, bleeding from a large opening until 
syncope supervenes. When blood has accumulated in any Idl^e 
quantity, and the patient is much oppressed, the wound should be 
enlarged, if necessary, so as, with the assistance of proper positiozL 
to faciUtate its escape. If the effused blood, from the situation or 
the wound, cannot be thus evacuated, and the patient be in danger 
of suffocation, then the performance of paracentesis must be 
resorted to. 

The extensive bleedings formerly recommended in all penetrat- 
ing gunshot wounds of the chest are now practised with much 
'"^ter limitations — ^indeed, should never be employed simpl;^ with 
ew to prevent mischief from arising. Yenesection carried to 
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Sgreat extent does barm bj lessening tbe restorative povera of the 

To remove splinters of bone, and readjust indented portions of 
tbe ribe, tlie finger should be introduced into tbe wound, and care 
taken that in doing so no pieces of cloth or fragments be separated 
and projected into tbe pleural boc. Notice must at tbe Game time 
be taken of any bleeding vessel requiring- to be aecared. A pledget 
of liut abould be laid over the ^vound, and a broad bandage placed 
round tbe cheat, just tight enough to support tbe ribs and in some 
degree to restrain their mOYements, but with an opening over each 
wound large enough to permit the ready access of tbe surgeon to it 
if necesaary. If the patient's comfort admits of it, he should be laid 
with tbe wound downwards, mth a view to prevent accumiilalioc 
of fluid in the pleura; and if there be two openings, as will be 
moat frequently the case in rifle-ball wounds, one wound should be 
thus placed, and the upper one kept covered. In gunshot wounds, 
closure of the parietea by adheaion is of course not to be looked for. 

If tbe presence of a ball within the cavity be ascertained, efforts 
sbouldie made for its removaL But any attempt to detennine 
where the ball has lodged should be made very cautiously, as more 
barm may result from tbe interference than from tbe lodgment 
of tbe foreign body, 

WouMDH or THE Heart scldom come to the military surgeon's 
notice, as they ordinarily prove fatal on tbe battle-field. 

GaniliiX IVoanda or tbe Neek.^Q-unsbot wounds of this re- 
gion do not appear to be bo fatal as might be anticipated from tbe 
large veBBets and important canals leading to the thorax and abdo- 
men, which at first sight appear to be so exposed and unprotected. 
Where the large vessels happen to be divided, death must follow 
almost immediately. 

Superficial wounds of the neck offer no peculiarities. The 
larynx and trachea being the organs most prominent, and most 
Brei^uently injured, are those which chiefiy attract the surgeon's 
notice in warfare. 

The liability to concussion of tbe cervical portion of the verte- 
bral column, and to injury of the deep cervical and other nerves, 
must not be overlooked. Wounds of the neck are often accom- 
panied by more or less loss of power in one of the upper extremi- 
ties; and more extensive paralysis occasionally succeeds, although 
there was no primary evidence of the spine being implicated in 
the injury. 

Gnnahol Wonoda of tbe ^.tidoman. — Gunshot wounds of the 
abdomen are divided into non-jwnrtmft'ns and ptnetrating. 

Nos-PKSKTRATiNO WooMDS. — If, altbougb the viscera have been 
contused, the injury does not amount to being mortal, l*" 
flhould be subjected to perfect quiet, extreme abstineoc: 
^*-hen inflaniiiinl.ion arises, to tbe necessary treatmontW 
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trol. If the parietes have been much contused, abscess or slough- 
ing may be expected ; and a tendency to visceral protrusion must 
be afterwards guarded against. 

When portions of the pelvic parietes are fractured by heavy 
projectiles, very protracted abscesses generally arise, connected 
with necrosed bone. 

Penktbatino Wounds. — A penetrating wound of the abdomen, 
whether viscera be wounded or not, is usually attended with a 
great amount of "shock." The proffnosis will be extremely 
unfavorable, if there is reason to fear the projectile has lodged in' 
the cavity of the peritoneum ; and in all cases the danger will be 
very great from inflammation of this serous investment. The liabi- 
lity to accumulation of blood in the cavity, from some vessel of the 
ftbdominid wall being involved in the wound, must not be forgotten. 

When, in addition to the cavitv being opened, viscera are pene- 
trated, and death does not directly ensue trom rupture of some of 
the larger arteries, the shock is not only very severe, but the col- 
lapse attending it is seldom recovered from up to the time of the 
fatal termination of the case. This is sometimes the onl^symp- 
tom which will enable the surgeon to diagnose that visftra are 
perforated. The mind remains clear ; but th^ prostration, oppres- 
sive anxiety, and restlessness are intense ; and, as peritonitis super- 
venes, pain, dyspnoea, diffused tenderness, irritability of the sto- 
mach, distension, and the other signs of this inflammation are 
superadded. 

In ordinary wounds from musket-shot, scarcely any matter will 
escape from the opening of the parietes, the margin of which 
becomes quickly tumefled; but 4f any escape, it will probably 
indicate what viscus has been wounded. If the stomach has been 
penetrated, there will probably be vomiting of blood from the first. 
If the spleen or liver be wounded, death from haemorrhage is likely 
to follow quickly. If the small intestines have been perforated, 
and death follows soon after from peritonitis, the bowels usually 
remain unmoved, so that no evidence is offered of the nature of 
the wound from evacuations ; but in any case of penetrating 
wound of the abdomen, when the opportunity is offered, steps 
should be taken-— a matter not unlikely to be omitted under the 
circumstances of camp hospitals full of patients — to isolate and ex- 
amine all evacuations whicn may follow. If the kidneys or blad- 
der are penetrated, the escape of urine into the abdomen is almost 
a certain cause of fatal result. The latter viscus may, however, be 
penetrated without the peritoneal cavity being opened ; and the 
wound is then by no means of a fatal character. Musket-balls 
sometimes lodge in the bladder ; in all such cases it is probable that 
the bladder has been penetrated at some part uncovered by peri- 
toneum, so that the cavity of the abdomen has not been opened ; 
or, if otnerwise, the foreign body has found its way in by ulcera- 

I, after adhesions had been established, and thus circumscribed 
openings of communication. 
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tlie abdominal parietea have been opened by shell or • 
pMBage of large ahot, protrusion of omentum and mteatiDeB Tvtll 
probsblj be one of the results; tbia does not always happen. 
Sometimes a. wound caused by a large projectile, which was at 
first not penetrating, will indire-ctly become so, from the severs 
oontusioQ and consequent sloughing to such an extent as to denude 
the viscera. Curious tastances are recorded in which balls have 
passed directly through the abdomen without perforating any 
miportant viscus, as proved by examination after death. 

Gunshot wounds of the colon, eapeciaUy of the sigmoid flexure, 
appear to be leas.flital, probably from structural causes, as well as 
circumstances of position, than wounds of the small intestioe. 

WouHDB OF THE DiAPHBAOM. — Musket-baUs ocoasionahy pasa 
through the diaphragm; and Mr, Guthrie has remarked that these 
wounds, in instances where the patients survive, only become 
closed under rare and particular circumstances. Hence the danger 
of portions of some of the viscera of the abdomen, as the Etomaoh 
or colon, passing into the chest, and thus forming diaphragmatic 
hemife, and of these, eventually, from some cause becoming stran- 
gulated. 

JS-eatoient. — In the general treatment of penetrating woonda of 
the abdomen by gunshot, the surgeon can do little more than to 
soothe and relieve the patient by the administration of opiates, 
and to treat symptoms of inflanimation when (hey arise on the 
same principles as in all other cases. The usual directions to 
attempt agglutination of the opposite portions of peritoneum by 
favorable posture cannot genera.lly be carried out, the att«mpt8 
being defeated by the reatlesanoss of the patient. The collapse 
whii^ attends such injuries maj be oseful in checking luemor- 
rh>^; and the exhibition of stimulants is iiirther contra-tndicat«d 
by the risk of exciting too muck reaction, should the wound not 
prove directly fatal If the wound be caused by grape-shot, or a 
piece of shell, and intestine protrudes, it must be returned; if the 
intestine be wounded, sutures are inappUcitble, as in an incised 
wound, without previously removing the contused edges. When 
the bladder is penetrated, care must be taken to provide for the 
removal of the urine, either by an elastic catheter, or, if this can- 
not be retained, by perineal incision. 

QniiBliol Wonnds of Iho PeHoenm «nd Senlto-UrlnaTT 
OrsB-DB. — From the position of these parts of the body, uncompli- 
cated gunshot wounds of them ore comparatively rare. Perineal 
wounds are not unfrequently caused by Bhells bursting and pro- 
jecting fragments upwards; but they are generally mixed with 
lesions of viscera of the pelvis, or fracture of its Btructute, or utju- 
ries about the upper parts of the thighs or buttocka. 
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Gkmshot wounds of the extremities divide themselyes into flesh 
wounds and contusions, and those complicated with fracture of 
one or more bones. Flesh wounds may be simple, and these offer 
few peculiarities, whaterer their site : or they may be accompanied 
with lesion to nerves or blood- vessels, or both, and these ususJly 
increase in gravity in proportion as they approach the trunk. 

Upper Bxcremlty. — ^Fractures of the bones of the arm are very 
much less dangerous than like injuries in the corresponding bones 
of the lower extremity. Unless extremely injured by a massive 
projectile, or longitudinal comminution exist to a great extent, 
especially if also involving a joint, or the state of the patient's 
health be very unfavorable, attempts -should always be made to 
preserve the upper extremity after a gunshot vround. 

In these injuries, where the bone is much splintered, the detached 
portions and any fragments which are only retained by very par- 
tial periosteal connexions, should be removed; projecting spicula 
sawn or cut off;* the wound being extended at the most depen- 
dent opening where two exist, or fresh incisions being made for 
this purpose, if necessary ; light water-dressing applied ; the limb 
properly supported; and the case proceeded with as in cases of 
compound nracture n*om other causes. The same general rules also 
apply in preserving as much of the hand as possible, in gunshot 
injuries. If the shoulder or elbow joint be much injured, but the 
principal vessels have escaped, the articulating surfaces and broken 
portions should be excised. 

The results of excision practised in the shoulder and elbow joint8| 
especially the former, after gunshot wounds, have been exceedingly 
satisfactory. These operations present no peculiarities in the mode 
of performance or their after treatment, as compared with similar 
resections in civil practice. 

* Dupnytren made a divlaion of the splinters of bone broken by gnnshot into throe 
classes, yiz, jMrimary sequestra, those diractlj and completely separated by the fcnroa 
of the projectile; seoondary sequestra, those retaining partial connexions by perioft* 
teal, muscular, or other attachments, but afterwards thrown off during the suppurattye ■ 
process ; and tertiary seouestra, or necrosed portions, produced by the effects ofthe con- 
tusion and prolonged inmunmatory action in parts adjoining the seat of fracture. Id 
accordance with this arrangement, the removal by the surgeon of the primary and 
secondary splinters has been regarded as simply anticipating nature in her work; bat 
Dr. Esmarcn states, as one resmt of the experience of the surgeons of the Sleswick- 
Holstein army, that, in the minority of comminuted fractures, the removal of splinters 
retaining any connexion with periosteum is unnecessary and often injurious, as is also 
the practice of sawing off the broken ends of the bone projecting from the commi- 
nuted part By proper treatment and under favorable circumstances, he asserts, such 
splinters become impacted in callus, and in time uoite with the other fragments ofthe 
w>ne, and in this manner a cure is completed without operative interference. It is a 
matter, however, of frequent observation that splinters which have thus become 
impacted in callus lead to miscUef in various ways, or are subsequently discharged M 
If th^y were so numy foreign bodies, while the removal of the Jagged ends of tb9 
broken bones seems to be a valuable means of preventing irritation, and thus of fitvor- 

^ union between them ; the English surgeons, Uierefore, genen^ pursue the prao* 
above recommended. 
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Iioiver Extremity, — Qooahot 'wounda of the lower extretnitj 
TBjy muct more greatl}' in the gravity of their resulta, as well m 
ia the treatment to be adopted, according to the part of the timb 
mjnred, than happens in those of the upper extremity. As a 
general rule, ordinary fractureB below the knee, irom rifle balla, 
should never cause primary amputation; while, excepting in oer- 
tun special cases, in fractures abore the knee, from rifle balll^ 
ampuUtioQ is held by moat miUtary surgeons to be a necessary 
measure. The apec!^ cases are gunshot fractures of the upper 
third of the femur, especially where the hip-joint is implicated; for 
in these the danger attending amputation itself is so great that 
the question ia stm open, whether the safety of the patient is best 
consulted by excision of the injured portion of the femur, by 
simple removal of detached fragments and trusting to natural efibrts 
for union, or by resorting to amputation. The decision of the 
surgeon must generally rest upon the extunt of injury to the sur- 
rounding structures, the condition of the patient, and other ciroum- 
stances of each, particular case. If the femoral artery and vein 
have been lacerated, any attempt to preserve the limb will cer- 
tainly prove fatal 

M, Legouest, in a recent essay in the Memoirs of the Society of 
Surgery, at Faria, maintaina that amputation at the hip-Joint should 
be reserved for cases of fracture -with injury to the great vessels, 
and that where the vesaela have eaoaped, resection should invariably 
be performed. He also inculcatee, as a general principie, cot to 
perform immediate primary amputation at the hip-joint in any 
case; but, even in the aevereat forms of iojury, to postpone the 
operation as long as possible.* 

With regard to gunshot fractures in the middle and lower third 
of the femur, the experience of the French and English armies in 
the Crimea has tended to confirm the doctrine of the older military 
surgeons, that many lives are lost which might he otherwise pre- 
served, by trying to save hmbs; and that, of the limba preserved, 
many are Uttle better than incumbrances to their possessors. Ia 
the late Italian battles, the practice of trying to save lower extremi- 
ties, aller comminuted fractures in these situations of the thigh, 
appears to have been abandoned. 

In fractures of the leg, where oeither the knee nor ankle joints 
are imphcated, the results of conservative attempts have been 
more favorable. When the fracture is comminuted, and impUcates 
the knee or ankle joint, opening the capsule, amputation is neces- 
sary. The knee-joint was once excised in the Crimea, but the 
patient died; oa was the cose in the only other instance where 

report np*. 
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this operation is known to have beeif performed for gunshot injury 
in the Sleswick-Holstein campaign. In the treatment of fractures 
of the leg, where it has been determined to seek union, the same 
remarks apply as tc fractures in the upper extremity. In wounds 
of the foot it is especially necessary to remove as early as possible 
all the comminuted fragments of the bones injured^ or tedious 
abscesses and much pain and constitutional irritation are likely to 
ensue. 



ABIPUTATIOlf. 

The greater success of primary amputation appears to be attribu- 
table to the facts, that a contused and mangled limb is a constant 
source of accumulating irritation ; that the exciting circumstances 
connected with battle .ead a man to bear with courage at an early 
stage what subsequent suffering and anxiety may render him less 
wi£dng to submit to : that a soldier, when first wounded, is most 
probably in stronger nealth than he will be after hospital restraint 
and confinement ; that though the amputation is a violence, it is 
one the patient is likely to submit to with resignation, knowing 
that it is performed to remove parts which, if unremoved, will 
destroy life ; and lastly, because the operation takes away a source 
of dread which must weigh down the sufferer so long as it is 
impending. 

In respect to the particular time at which primary amputation 
is to be performed, the general practice of the present day is, when 
the operation is inevitable, to perform it as soon as it can be done; 
provided the more intense effects of " shock," where it has super- 
vened on the injury, have passed off; and this practice generally 
accords with the feelings of soldiers, who not unfrequently press 
the surgeon for an early turn in beine relieved from the suffering 
resulting from a shattered limb. In the cases where primary ampu- 
tation is to be performed, a ftirther reason given by Dr. Scrive for 
the operation being done on the same day that the wound is 
received is, that chloroform acts then so much more benignMitly 
and readily ; while, on the following day, or day after, traumatic 
excitement becomes very energetic, and considerable resistance is 
offered to its influence by wounded men, and longer time and a 
much larger dose of the chloroform are required to produce the 
state of anaesthesia. If only a moderate amount of " shock " exist, 
this does not appear to be a sufficient reason for delaying amputa- 
tion ; for a moderate exhibition of stimulus and a few consolatory 
words will often reirove this, andL even though some faintness, 
pallor, and depression remain, no ill consequences ensue. In, the 
Crimea, primary amputations were repeatedly performed where 
shock had not wholly disappeared, and no harm resulted from the 
"Practice. 

The introduction of chloroform, by its negative operation of 
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preventing paia or alarm, and by its positive action aa a stimulufl, ^ 
has done much to remove many of the objections which were 
urged by John Hunter against early amputations after gonsliot 
-vrounds. If collapse be intense, more than is accounted for by the 
wound to the extremity, Buapicion will be excited that some 
intAmal injury has been also indicted, and delay will be necessary 
For further observation of the patient. ' 



SEOONDABT B-KMOKBHAOE. 

Army surgeons meet in practice with secondary more frequently 
than primary hiemorrhage in gunshot wounds. It may arise in 
Beveral ways. Sometimes it results from the coagulum being forced 
out of an artery in which hiemorrhi^ had previously been spon- 
taneously averted by the ordinary natural process, this accident 
being consequent upon muscular exertion or increased impulse of 
the circulating system from any cause. This occurrence in tha 
bottom of a deep wound will be often found to be a very Irouble- 
Bome compUcation. Sometimes an artery which did not appear to 
be injured in the first instance ulcerates or sloughs; or, without 
direct injury, a vessel may become involved in unhealthy deterior- 
ation of the wound, and give w ay ; or, in a granulating wound, 
general capillary biemorrhnge may be excited by stimulus of any 
kind, such as venereal excitement or excess in drinking) or the 
coats of the vessel may ulcerate under pressure from a detached 
fragment of bone or from some foreign body ; or the artery may 
be accidentally penetrated by the endof asharpspioulum. Second- 
ary luemorrhage has been said to arise from increased arterial 
action, from t^e first to the fifrh day; from sloughiiig, the effects 
of contusion, from the fiilh to the tenth; from laceration, to any 
more distant date. M. Baudens has remarked that he has Observe^.*'] 
secondary hiemorrhage to be most frequent about the sixth dftj] 
after the wound. 
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Abdominal aorta, ligature o^ see Artery. 

Actual cautery, 32. 

Acupressure, 32. 

Acupunctures, ST. 

Adhesive plaster, 14 

Amputating instruments, 98. 

Amputation arrangements, 99. 

<* see Malleoli. 

" in continuity, circular method, 92. 

" " oval method, 96. 

" in contiguity, rules for, 96. 

" double flap, 93. 

** see Metatarsal bones. 

** rectangular flap, 93. 

" single flap, 94. 

** operative procedure in, 100. 

** see Ann. 

" see Fingers. 

*' see Forearm. 

" see Metacarpal bonea 

" see Leg. 

«* see Thigh. 

" see Toes. 

" see Upper extremitiea 

<* see Lower extremities. 
Anesthetics, 40. 

** chloroform, 42. 

" mode of administering, 40^ 43. 

" sulphuric ether, 40. 

" resuscitation, 45. 
Ankle-Joint) disarticulation o^ 143. 

♦* " Syme's method, 142. 

" " Handyside's method, 143. 

" " Mackenzie's method, 143. 

** " Roux's method, 144. 

« " Baudens' method, 146. 

" " Pirogoflf's method, 146. 

" •< Croft's method, 146. 

« » Pierrie ft Watson's method, 147. 

« " Bontecou's method, 147. 

Anterior thyroid artery, ligature o^ see Artery. 
Ann, amputation o( circular method, 121. 
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Arm, amputation ot, double flap, 121. 

<* " oval method, 122. 

** " rectangular flap, 123. 

** ** Bingle flap, 121. 
Arterlei, ligature of, 31, 50. 

•( " arrangements for, 60. 

** " instruments used in, 67. 

*< <* mode of proceeding in, 6L 

*' of the upper extremities, 621. 

" tOTsion o^ 30. 

" wounds of, 46. 

" ** contused, 46. 

" " incised, 46. 

«• " lacerated, 46. 

" " punctured, 46. 

" " treatment ot, 46. 
Arterioiomy, 34. 
Artery, abdominal aorta, ligature ot, 85. 

" anterior thyroid, ligature o^ in its lower third, tft. 

" " •* in its middle third, 75. 

" " " in its upper third, 76. 

" axillary, 59. 

" " ligature of, below i>ectoralis minor, 69. 

" " " below clavicle, 60. 

" " " Chamberlaine's method, 61. 

" brachial, 57. 

" ** ligature of, at elbow, 67. 

" •* " in middle of arm, 68. 

" " " at the upper third, 69. 

*' common carotid, ligature o^ at base of neck, 68. 

" " " below the omo-hyoid, 69. 

" " " above the omo-hyoid, 70. 

« oonmion iliac, ligature of, 84. 

" damp, Steams', 28. 

" dorsalls pedis, ligature of, 74. 

" dorsalis penis, ligature of, 88. 

" external carotid, ligature ^ below digastric^ 71. 

" " " above digastric^ 71. 

" ** iliac, ligature of, 83. 

'* epigastric, ligature of, 84. 

'* facial, ligature o^ 72. 

*< femoral, ligature o^ at its inferior part, 80. 

* " "at its middle portion, 81. 

* " "at its upper portion, 81. 

" '* " beneath Poupart's ligament, 82. 

'* forceps, 81. 

" gluteal, ligature of) 86. 

" internal iliac, ligature ot, 86. 

" internal pudic, ligature of, at greater saoro-soiatic foramen, 87. 

" ** " at perineum, 87. 

*' internal mammary, ligature of, 64. 

" inferior thyroid, ligature of, 66. 

'* lingual, ligature o( 72. 
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Artery, occipital, ligature o^ at its origin, 74. 

" behind mastoid process, 74. 
peroneal, ligature of» 78. 

^ . popliteal, ligature o^ below internal condyle^ 79. 

** " " in its lower portion, 79. 

" " " in its upper part, 79. 

" posterior tibial, ligature o^ in its lower third, 7G. 

« " "in its middle third, 77. 

«« " " in its upper third, 78. 

" radial, 65. 

" " ligature o^ on dorsum of wrist, 66. 

" " " in lower third of arm, 66. 

** " " in upper third of arm, 67. 

" sciatic, ligature o^ 87. 

** subclavian, 61. 

** " ligature of, outside of scaleni musdes^ 61. 

" *• ** between scaleni, 63. 

** " " within scaleni, 63. 

'* superior thyroid, ligature o^ 71. 

** temporal, ligature of, 73. 

" idnar, 53. 

** '* ligature o^ at wrist, 54 

" " " in lower third of forearm, 64. 

" " " in upper third of forearm, 64 

" vertebral, 64 

" '* Ugature of, before entering vertebral canal, 64 

'* ** '* between atlas and axis, 66. 

" ** " between atlas and occiput^ 66. 

Astragalus^ resection of, 208. 

** portion o^ and calcaneum aud cuboid bone^ resection o( 
'* articulating sur&ce o^ resection o^ 210. 
" and calcaneum, resection of, 210. 
Axillary, artery, 59. 

" l^ture o^ see artery. 

Bandage, i^pplication of, 16. 

** circular, 17. 

" double-headed, 19. 

" figure of eight, 18. 

" four-tailed, 20. 

" form o^ 16. 

" material for, 16. 

'* plaster of Paris, 20. 

** recurrent, 19. 

" spica, 17. 

" spiral, 17. 

" " of the finger, la 

" starch, 21. 

" T, 19. 

" the, 16. 
Bandaging, rules for, 16. 
Bistoury, position of^ 12. 
Bleeding, local, 34 
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Bleeding, local, cupping, 84. 

" " leeching, 84. 

" ** puncturing, 36. 

*< <* soEurifioation, 84. 

Bloodletting, 82. 

" arteriotomy, 34. 

" venesection, 33. 
Brachial artery, 6*7. 

" ligature o^ see Artery. 
Breast, strapping the, 21. 

Carpal bone, a single, resection oC 183. 
Oarpus, resection o^ 188. 

" entire, resection of, 184. 
Garpo-metatarsal articulations, resection of, 181. 
Cautery, actual, 82. 

Chamberlaine's method of ligating the axillary artery, 61. 
Chloroform, 43. 

« mode of administering, 43. 
Circular bandages, IT. 
Clavicle, resection of, 198. 

" sternal extremity, resection of, 198. 
" shaft, resection o^ 199. 
" entire, resection o^ 199. 
" scapular extremity, resection o^ 200. 
Coqmion carotid artery, 67. 

** hgature o^ see Artery, 

iliac artery, see Artery. 
Compress, the, 22. 
Continued suture, 15. 
Counter-irritants, 36. 
' " acupuncture, 87. 

" electro and galvano puncture^ 8T. 
" escharotics, 86. 
** issue, 35. 
" moxa, 36. 
" seton, 35. 
Cranium, bones o^ resection, 23 

" " " instruments for, 987. 

Cupping, 34. 

Disarticulation of a finger, see Finger. 

" a single toe, see Toe. 

" metacarpal and carpal bones, see Metacarpal bones. 

" radio-carpal articulation, see Badio-carpal articulation. 

** of ankle-joint, see Ankle-joint. 

" elbow-joint, see Elbow-joint. 

" four fingers, see Fingers. 

" of hip-joint, see Hip-joint. 

" of knee-joint, see Knee-joint 

" metacarpal bones of all the fingers, see Fingers. 

** phalanges, see Phalanges. 

** shoulder-joint, see Shoulder-joint. 
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Disarticulation of the tarsal joints, see Tarsal joints. 

** of tarsus anterior to the scaphoid bone, 138. 

". of tarsus under the astragalus, 140. 

" " " Malgaigne's procefls, 140^ 

** of first metatarsal bone, see Metatarsal bona 

** of fifth metatarsal bone, " 

" of single metatarsal bone, " 

" of two outer metatarsal bones, " 

" of first two metatarsal bones, 

" of all the metatarsal bones, 

" of all the toes, see Toes. 
Dorsalis pedis artery, ligature o^ 74. 
" penis artery, ligature o^ 88. 
Double-headed bandage, 19. -». 

Dressings, see Water Dressings. 

" lint, 22. 

Elbow joint, disarticulalion o^ 118. 

" " circular method, 119. . 

" " oval method, 121. 

" resection of, 192. 

" ** two quadrilateral flaps, 192. 

** ** two semilunar incisions and exdsion of fl&p^ 193. 

Electro and galvano-puncture, 37. 
Epigastric artery, ligature o^ 84 
Escharotics, 36. 

Etherization, phenomena o^ 41. 
External carotid artery, 71. 
External carotid artery, ligature o^ see Artery. 

" iliac artery, ligature o^ see Artery. 
Exsection of knee-joint for anchylosis, 218. 

Facial artery, ligature o^ see Artery. 
Femoral artery, ligature o^ see Artery. 
Femur, resection o^ 219. 

" lower extremity, resection of, 219. 
" shaft, resection o^ 219. 
" -trochanter major, resection o^ 220. 
" upper extremity, resection o^ 221. 
Fibula, resection o^ 211. 

'* lower extremity, resection of, 211. 
'* shaft, resection o^ 211. 
** upper extremity, resection o? 211. • 
Fingers, amputation o^ 101. 

" " in continuity, 102. 

" disarticulation o^ oval method, 105. 
" " double flaps, 106. 

*• " circular method, 106. 

" four, disarticulation of, single flap, 106. 
" " circular method, 107. 

** phalanges of, disarticulation of, circular method, 108. 
** phalanges of, disarticulatiou o^ method by flapd, IQB. 
Figure of eight bandage, 18. 
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flaps, smgle, 98. 
«• double, 93. 
" rectangular, 94. 
Forceps, arteiy, 31. 

** self-dofiing French, 14. 
Forearm, amputation o^ circular method, lit. 
" « single flap, 117. 

" " double flap, 117. 

Four-tailed bandage, 20. 

Gluteal arteiy, ligature o( 86. 
Gunshot wounds, character o^ 241. 
** symptoms o^ 242. 

" provisional treyttment of, 943. 

** diagnosis o^ 244. 

treatment of, 246. 
instruments for bullet extracting, 240. 






Hmnorrhage, prevention o^ 20. 

•« " by key, 26. 

" •* by tourniquet, 26. 

" ** by twisted handkerohie( 26. 

** ** by manual pressure, 26b 

" suppression o( 28. 

" " by torsion, 80. 

" " by ligature, 31. 

** " by acupressure^ 32. 

« " by cold, 82. 

«* " by styptic^ 33. 

" ** by actual cautei^, 32. 

Hamilton's, Dr. F. H., instrument case, 10. 
Hewitt's, Dr. H. S., instrument case, 11. 
Hip-join^ disarticulation o^ 161. 

" " single flap (anterior)^ 162. 

" •* double flap (lateral), 164. 

'* '* " (antero-posterior), 166. 

" « « iQQg anterior and short posterior, IW, 

« ** oval method, 167. 

** « circular method, 169. 

humerus, resection o^ 193. 

** single condyle^ resection o^ 193. 

** lower extremity, resection of, 194. 

** shaft, resection o( 195. 

'* upper extremity, resection o^ 196. 

Biao bones, resection of, 224. 
Incisions, 13. 

" simple, 13. 

" compound, 18. 
Inferior thyroid artery, ligature o^ 66. 
Innominata, ligature o^ 66. 
instrument cases, 9. 

" Dr. F. H. Hamilton's, 10. 
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Inatniment cases, Dr. H. J. Hewitt's, 11. 
« Pr. Willard Parker's, 10 

" Dr. J. R. Wood's, 10. 

*« U. a Navy, 11. 

** U. S. Army, 12. 

Instnunents for amputating, 98. 
*< for bullet extracting, 340. 
" for resection, 170. 
** for vaccination, 3T, 39. 
Internal iliac artery, Ugature of, see Artery. 
<< mammary artery, ligature o^ see .Artery. 
" pudic artery, ligature o^ see Artery. 
Interrupted suture, 15. 
Issue, 16. 

Knee-joint, disarticulation o( 163. 

" " oval method, 164. 

** circular method, 164. 

single flap, 154. 
*' double flap, 156. 
'* resection o^ 216. 
" excision of, for anchylosis, 318. 

Lancet, narrow-bladed, 37. 

** trident, 39. 
Leeching, 34. 

Leg, amputation o^ at the '* place of election,*' 149. 

" " ** circular method, 149. 

" " " single flap, 161. 

" « *< single external flap, 161 

*« ** " double flap, 161. 

" " " oval method, 162. 
Ligature of Arteries, see Arteries. 

" axillary artery, see Artery. 

<t brachial artery, 67. 

** common carotid artery, see Artery. 

*< common Uiao artery, " 

** dorsalis pedis artery, " 

« dorsalis penis artery, " 

** external carotid artery, ** 

** external iliac artery, *' 

** epigastric artery, * 

** facial artery, " 

*• femorsd artery, • 

•* gluteal artery, *• 

** innominata, * 

** inferior thyroid artery, *• 

*' internal Uiac artery, " 

** " pudio artery, •• 

" " mammary artery, •• 

" lingual artery, ** 

" occipital artery, at its origin, ** 

" occipital artery, ** 
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Ligature of peroneal artery, see Arteiy. 
" popliteal artery, " 

" posterior tibial artery, ** 
" radial artery, 
** sciatic artery, 
^* subdavian artery, 
" '* and common carotid arteries, see Artery. 

" superior thyroid artery, see Artery. 
" temporal artery, see Artery. 
" ulnar artery, 9ee Artery^ 
*' vertebral artery, see Artery. 
Lingual artery, ligature o^ 72. 
Lint, 22. 

" the compress, 22. 
** the pledget^ 22. 
** the tent, 22. 
Lower extremities, amputation o^ 127. 

" resection of, 204. 

Lower jaw, resection of, central portion, 230. 

" " half the horizontal portion, 238. 

** one superior internal flap, 233. 
" entire horizontal portion, 234. 
" one half, 234. 
" " semicircular flap, 234. 

«* " quadrilateral flap, 235. 

" " single curved incision, 236. 

* ** entire, 236. 

Malleoli, amputation at the base of the, 147. 
«* « above the, 148 

" " " circular method, 148. 

•* " " rectangular flap, 148. 

Marshall Hall's method of resuscitation, 46. 
Metacarpal bone^ a single, amputation o^ 108. 

" entire, resection o^ 182. 

** the flrst, disarticulation of, single flap, 109. 

" " " oval method, 110. 

" the second, " oval method, 111. 

" the third and fourth, disarticulation of. 111. 

" the fifth, disarticulation o^ single flap, 112. 

^ the fifth, disarticulation o^ ovel method, 112. 

k itacarpal bones, four, amputation of, 108. 

" two at a single operation, disarticulation o^ 118. 

** resections o^ 181. 

'* ofall the fingers, disarticulation 0^ 113. 

" " " single flap, 114. 

** and carpal bones, disarticulation of, 115. 
Metacarpo-phalangetd articulation, resection o^ 180. 
Metatarsal bonei, amputation through the, 130. 

" disarticulation of the flrst, 131. 

" « " oval method, 131. 

* " " smgYe flap, 182. 
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Metatarsal boues, disartioalation of the fifth, oval method, 13d. 

" " " single flap, 182. 

" disarticulatioii of a single, 132. * 

" " ** flap method, 188. 

" disarticulation of the two outer, 138. 

" " " oval method, 133. 

" disarticulation of the first two, 133. • 

" " " oval method, 13)1. 

** disarticulation of all the, 134. 

** ** " flap method, 186. 

" resection of, 204. 

" ** phalangeal extremity, 204. 

" " shaft, 205. 

** " tarsal extremity, 305. 

" " entire, 205. 

Moxa, 36. 

Occipital artery, ligature of) at its origin, 74. 

*' *< behind the mastoid prooesa, 74 

Olecranon, resection of| 189. 
Orbit, bones of, resection, 127. 
Os calcis, resection of, 206 # 

•* portions of; 206. 

" entire, 206. 






Parker's, Dr. W., instrument case, 10. 
Patella, resection of, 204.' 
Peroneal artery, ligature o^ 78. 
Phalanges, resection of, 179. 

** shaft of, 179. 

*' " interphalangeal articulations, 179. 

" entire phalanx, 179. 

** of foot, resection of, 204. 

'< of great toe, resection o^ 204. 

'< articulation o^ resection o^ 204. 
Phalangeal bones, shafts, resection o( 204. 
Plaster, adhesive, 14. 

of Paris bandage, 20. 
Pledget, the, 22. 
Pocket-cases, 9. 

Popliteal artery, ligature o^ see Artery. 
Posterior tibial artery, ligature of, see Artery. 
Pubic bones, resection o( 226. 
Puncturing, 36. 

Quilled suture, 16. 



Radial artery, 66. 

" ligature o^ see Artery. 

Radio-carpal articulatioa, disarticulation of, circular method, IIB. 

** ** flap method, 116. 

Badiufl, reBection of, 185. 

** lower extremity, 186. 
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Radius, resection of, upper extremitj, 187. 
" " shaft, 187. 

« " entire, 187. 

«< and olna^ reseotkm o( 191. 

" ** inferior extremity, 191. 

" " superior extremltji 19L 

Recurrent bandage, 19. 
Resections, 170^ see the Bone or Bones. 
** in general, 176. 
** daasification, 178. 
" instnynents for, 170. 
Resuscitation, Miuvhall Hall's method of) 46. 
** Sylvester's method o^ 46. 

Sacrum, resection of, 224 
Scalpel, position ot, 12. 
Scapula, resection o^ 201. 

•* " acromion process. 201. 

" '* an angle or border ot, 202. 

" " body ot, 202. 

- •* entire, 203. 

** and spine^ resection ot, 201. 
« and part of davide, resection o( 204 
Scarification, 84 
Sciatic artery, ligature o^ 87. 
Serrefines, 14 
Seton, 36. 
Shoulder-joint, disarticulation of, 123. 

♦* " oval method, 123. 

« " single flap, 126. 

'* " double flap, 126. 

" resection o^ 198. 

Spica bandage, 17. 
Spiral bandages, 17. 

" df the finger bandage, 18. 
Starch bandage, 31. 
Steams' artery clamp, 38. • 
Sternum, resection o^ 226. 
Strapping, 21. 

« the breast, 21. 
*< the testicle, 21. 
Subclavian artery, ligature o^ see Artery. 
** right, operation on, 64 

" left, operation on, 64 

^ and common carotid arteries, ligature o( 67 

Sulphuric ether, 40. 

" mode of administering, 40. 

Superior thyroid artery, ligature of, 71. 
Superior maxilla, resection o^ 227. 

'* below floor of orbit, 227. 
'* entbe, 22& 
'' maxillfls, resection of^ 330. 
^preaaion ot hiemorrhage, see HnmoTtYiBii;^ 
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Sutures, 14. 

" continued, 16. 

** interrupted, 16. 

** material for, 16. 
- " quiUed, 15. 

" twisted, 16. 
Sylvester's method of resuscitation, 45. 
Syringe, yaccinator, 89. 

" self-vaccinator, 89. 

T bandage, 19. 

Talrsal joints, disarticulation of, 137. 

" bones, resection of, 206. 
Tarsus anterior to scaphoid bone, disarticulation o^ 138. 

" under the astragalus, disarticulation o^ 140. 

** " " Malgaigne's process, 140. 

Temporsd artery, ligature o^ 73. 
Tenaculum, the, 31. 
Tent, the, 22. 
Testicle, strapping the, 21. 
Thumb, phalanges of| disarticulation ol^ 107. 
Th^h, amputation o^ 166. 

circular method, 167. 
single flap, 157. 
double flap, 167. 
double flap of integuments, 169. 
rectangular flaps, 160. 
Ubia, resection o^ 212. 

" " lower extremity, 212. 

•« " shaft, 213. 

" " upper extremity, 213. 

** and fibula, resection o^ lower extremity, 228. 

" " "a maUeolus, 213. 

« " «' ankle-jointj 214 

Toea^ amputation of the, 128. 

** all the, disarticulation o^ 130. 

« " " single fiap, 180. 

« " *« circular method, 130. 

" second phalanges, disarticulation o^ 128. 

** single articulation o^ oval method, 128. 

" <« « single flap, 128. 

" " " double flap» 129. 

Torsion of arteries, 80. 
Tourniquet, the, 26. 

" Signorini's, 26. 

« Petit, 26. 

Trident lancet, 89. 
Trunk, resection of, 224. 
Twisted suture, 16. 

Ulna, resection o^ 188. 

" " lower extremity, 188. 

(< " upper extremity, 189. 
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Ulna, resection o^ shaft, 189. 
- " entire^ 190. 

" and radius, resectioD o( 191. 
" " " inferior extremity, 191. 

" " ** superior extremity, 191. 

* Ulnar artery, 63. 

" ligature o( at wrist, 54. 
** ** in lower third of forearm, 54. 

" ** in upper third of forearm, 54. 

Upper extremities, amputation o^ 100. 
** resection of, 179. 

Vaccine scarificator, 39. 

" best kind of, 39. 
Vaccination, 37. 

" instruments for, 39 
** best instruments for, 39. 
Varicose veins, treatment of^ with pins and needles, 89. 
** " by cauterisation, 91. 

by compression, 91. 
by excision, 90. 
by incision, 90. 
by injections, 91. 
by section, 90. 
by Ugature, 90. 
Venesection, 83. 

" external jugular, 38. 

" median, basilic, and cephalic^ 34. 

** internal saphena, 34. 

Veins, wounds of, 89. 

" varicose, see Varicose Veina 
Vertebra, resection o^ 224 
Vertebral artery, 64. 

" ligature of, before entering vertebral canal, 64L 

** '* between the atlas and axis,' 65. 

" ' " between the atlas and occiput, 66. 

Water dressings, 22. 

«* sifter, 23. 

" absorbent, 33. 

" humectation, 23. 

« inevaporant, 23. 

" irrigation, 23. 

'< immersion, 26. 

Wood's, Dr. J. B., instrument case, 10. 
Wounds, see Gunshot Wounds. 
Wounds of arteries, 46. 

" contused, 46. 

" lacerated, 46. 

" punctured, 46. 

'' incised, 46. 

" treatment of^ 46. 

^ondB of veinBf 89. 
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